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U 8 Rolymeric

6.

RESIN TESTING

NAS8-36298

U.S. Polymeric D.E. 71108

SP-39A Resmi

Resin Solids, X
PTH-7C

Specific Gravity @ 25°C
PTN-29C

A

AVG.
LOT# 1

LOT# 2

Viscosity, Brookfield, cps. e 22.8°C

PTN-14C

Gel Time, min:sec
PTH-47B

Atomic Absorption, ppm
CTH-53B
(Values sre averages of
four determinations)

Velatiles, Gas Chromatography
CTH-55

TGA, % Veight Loss at 500+C
CTH-51 (AIR)

DSC, temperature °*C
CTH-50A

HPLC
CTH-49A

10. GPC, Aversge molecular wt.

v

CTM-49A

LOTe 1

LOT# 1

Na
K
Ca
ng
) 5% §
AVG.

1L.OTe 1

LOT# 1

LOT¢ 1

79.4
80.2
£1.2
80.3
AVERAGE

1.186
AVERAGE

16,750
AVERAGE

3:30
AVERAGE

21-1
22.5
0.3
5.3
2.0

0.0
30.0

See Charts EA-EB

39.1
AVERAGE

See Chart 7A-7B

i87
AYERAGE

See Chart 8A-8B

See Chart 5A-SB

1231

Page 1 of 2

80.2
80.5
81.7
80.8
80.6

1.193
1.190

18,730
17,750

3147
3:39

:

3

NUor
oPUW

b

38.5

37.9
38.5

187
187

1291

AVERAGE 1261

See Chart 10A-10B

LOT1 AVQG
26.9

0.4

S.5S
2.0

34.8

% ) HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA $2707 © (714) 545-1101 © TWX (810) 595-1130 o FAX @ (714) 549-2858-5-2407



11.

12.

13.

14.

135.

SP-39A _Resin

pH, units
CTK-1B

Phenol Content, %
CTN-55 Appendix 2

Chang’s Index, ml.
CTH-5B

RDS, HMinimum Viscosity, cCpsS.
CTK-57A

NNMR
Vendor procedure

Page 2 aof ' 2

NAS oté
g1-1  £1-2
8.3 8.4
LOT# 1 AVERAGE 8.4
13.89 13.96
13.77  14.03
AVG. 13.83 14.00

_ LOT# 1 AVERAGE 13.91

23.4 23.8
LOT# 1 AVERAGE 23.6
Bin. Visc, oC
e1-1 229 115
g1-2 290 119
AVG. 259 117

See Charts 14A-14B

See Charts 15A-15B

U. S. Polymeric

At N O

Hamid M. Quraishi, Manager
Quality Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

Opemu_g.{ﬂ.%.’_-

Lolumn

Length

Bis.
Liguid Phase
w. s

Support
Mesh £o,

oc

Carrier Sas—4
Rotsmeter

{nlat Pr psig
Rate al/uin

CHART

SPEED
SANPLE
Size

ino_%:a__
Datector 2

Yoltage
Sensits
Flow Rates,
lxdrogen
$COVONES e
$plit

ll/lln

Ai IZE

, I-pemuu

Ill
Coluzn Initial
Final

fate
Solvent
Concn.

ln]

+

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE:

RETENTION TIME (MINS.)

6
1.18
1.28
1.45
1.83
3.08

2
.03
08

s W

15.03
17.98
19.6

22.08

THF WAS USED TO DILUTE THE RESIN SAMPLES.
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REAL TIME CHFOMARTOGRRMN I3¥

'lv

b
g
;

~aMAL FULL SCALE MUV =10060.060

FUH TIME: Té 66 MINUTES
ELAY TIME 6. €0

HAN: @

Fr FET FERE ARFER E FPEAL
0. TIME AREFA “ L HT.
3 €S 2553 ecg 3 2e2
6 1.79 2558ve €.&13 2z 115¢€3
7 3.2% 3126900 BT.Z2€1 2 968ES
€ 4.63 £5%251 1.471 4 2537
g S 5SS €v4z 1€1 4 4€1
6 €.6% T468E 187 4 163
<0 11.7% 7496 188 2 255
T 21.9% TB40 gta 2z 103211
T8 Z2 2 &7 z 10194

le z.
.13 1ge9%9%0@ 4.
4

YTRAL AREAR=  IVPSES
—dFESHOLD= 1

IN FEEWIDTH=s 1

RER REJECT= 1@

= S——————— - ——— o= & an s

CHART 64

VERTICAL SCHLE FACTOR:1X

6.
g- ——
- ~
g
p
Ze.
95, by
[

SHMFLE: USF35AR 1-1
MISC.: C=0.162276HS5/HL
TIME: 11-1%

DARTE: 12711766
OFEFATOR: JG2

FUN TIME: 36.060 MINUTES
DELRY TIME: @#. 806

CHRAN: @

P FET PERK AREA E FEHK
NO TIME ARRERA % L HT
€ 1 76 255876 €.85€ & 115€7
T 3.25 31zé%e@ §3.785 3 S9feS
£ 4.63 55251 1.4806 4 2537

37 21.9% 1eve4@ 2.8€68 2 16311

36 22.13 18€9S8 S5.@10 2 16154

TOTAL AREA= 373z051
THRESHOLD= 1

MIH FK.HIDTH= 15
AFEA REJECT= 10000
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S
.

£ t FERL TIME CHFOMATOGRAM %33
:{L"

P e

. T T T Y
:

F NRAL FULL SCALE MV.=leoe. 6t

€ MPLE: USFISH 1-2
m_SC.: C=0.1060:6MS/ML

TTME: 1156
O TE: 12/11/&€
Or ERRTOR- JGZ

£l TIME: 36.00 MINUTES
D LAY TIME: @.60
CHAN: @
F FET FEARK AFRER E FPERK
N TIME HREFA % L HT.
.€S 1¢23 .@%¢ 2 262
. 1.2% 1128 .839 2 &3
S 1.4% 1142 .6400 2 122
2 1 T3 185650 &£.780 2 11047
S 3 1% Z275TaR0O &1 .€73 3 EFL114
« 4. .60 33273 1.153 4 1558
7 =.5¢ 3232 .112 4 314
-~ £.98 1817 .B€EI 4 ' ¥4
1 11.7% 7514 .2€6 1 419
21.92 1@pdcdp 3.626 2 16260
- 22 12 178586 € 158 2 106209
1 TAL ARER= ZzZEgLESS

THRESHOLD= 1
MIN P WIDTH=s 1T
¢ ER FEJECT= 1le0@

[R—

GIART GB

VEFPTICAL SCALE FRCTCFR: 21X

3= |

5. —_—
b— L anll

|

8=

16,

i?g?,_.

SAMFLE : USF39H 1-2
MISC.: C=0.1000¢QMS/ML

TIME: 11:56
NARTE 32711786
OFERATOR: JGZ

®RUN TIME: 36.060 MINUTES

DELRY TIME: @.68

CHAN: ©

PK FET FEAK AFEA E PEAK
NO. TIME ARRERA “ L RT.
4 1.73 195656 €.81& 2 11047
5 3.1%5 2357000 §2.141 3 £E7114
€ 4.00 33273 1.16@ 4 155€&

3z 21.98 164640 3.647 z 102c@

33 22.10 178680 €.234 z 10283

TOTAL ARER= 2865445

THRESHOLD= 1
MIN P . WIDTH= 3D
HRER REJECT= 100600
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CHART 8A
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PART NO. 990088
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Method recorded an ti1le: RA:FHENOULIC.MET
CHART 9A
DATA FILE A:PHEND26.HDR TAKEN 69-05-1986 11:06:32
MW NNHNIH AREA FERCENT REFPORT 5555555

~—

A 9 36 346 B 3 O B U I I B6 96 U OF U B 33 3 B S O 6 3 3 Bt U O 36 36 Sk 3 9 36 Bt U6 Gt I It 3 3 S A6 U036 9 - U O A S0 S B 94 B 36 I I 6 A B U B B BB AN

t Sample Name: USP3I9A,1-1,C=56.54 Operator Initials: JGZ -
+ Date: O09-05-19846 11:056:32 Method:PHENDOLIC DATA FILE: A:PHEND2&6.FPTS *
#* Interface: 4 Cycled: 26 Channelé#: 0O Vial#: N.A. -
t Starting Peak Width: 10 Threshold: .01 3
ER6 06 0 96 96 9696 96 369506 85 96 96 0696 36 06 3 3 36 36 06 96 96 36 06 36 36 36 96 36 0 34 36 9 96 46 96 3 36 36 00 0636 3696 96 96 00 0606 96 360696 606 0 6 00 06 B 3600 00 00 06 06 904 06 00 06 0 31 0
Instrument Type: HECKMAN HFLC Column Type: MICRODEONDAPAK C-18

»*

* Solvent Description: THF/WATER, 2:1 EBY WEIGHT
k Dperating Conditions: K.T., FLOWRATE=1.5 ML/MIN

* Detector 0O: 220NM/.S5AU Detector 1:

* Misc. Information: LENGTH=25

EOE 96 46 96 U 6 U6 I A6 U 96 I 36 9 96 4 6 B 96 96 96 96 9636 6 3096 96 36 9 3536 3696 36 96 96 36 36 0 96 96 36 40 36 96 06 36 35 38 36 00 S04 96 36 3 96 36 36 36 36 06 0606 96 96 36 06 06 36 E 06 6 06 3¢

* k k % %

Starting Delay: 0.00 Ending Retention Time: 10.00
Kk Ret FPeak Area R Peak Normalized Area/
o. Time Area r 3 L Ht. % Height
1 0.7%0 2030 1.1563 1 S10 2.103 4.0
2 1.BO 76982 43.8B49% 2 4940 79.736 15.6
3 2.05 96545 $54.9937 2 S248 100.000 iB.4
‘otal Area: 175557 Area Reject: 1000 Dne sample per 1.000 sec.

ORIGINAL T AGT
OF POOR QUALITY
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\ CHART 9B
rTa FILE A: PHEND19.HDR TAKEN 09-01-1986 13;18:26'
uvr****** AREA PERCENT REP‘DRT S B B B B P DD

%4 ‘************ﬁ*l-*************&**&**il****&******&&********&********GG*Q**&*

3i wple Name: USF39A,1-2,C=5.07 Operator Initials: JGZ *
Jate: 09-01-1986 1X:18:26 Method: PHENDLIC DATA FILE: A: PHEND19.PTS *
Interface: 4 Cycle#: 19 Channel#: O Vial#: N.A. »
3¢ wrting Feak width: 10 Threshold: .O1 ]
*xk****iiiQ**&**l***l****&*i***&**&i*&*****{**}i*i***&Q&*&Q*l*i*l*!*i**&&&}*{
Instrument Type: BECKMAN HFLC Column Type: MICRDEDNDAFAK C-18 -
Solvent Description: THF/WATER, 2:1 BY WEIGHT *
Jperating Conditions: R.T., FLOWRATE=1.5 ML/MIN *
Detector O: 220NM/ . SAU Detector 1: -
Misc. Information: LENGTH=25 *
* t************************i{&&i*i&i*&#**l*{**§&i**i&ii***ii********ii{*i**}}
arting Delay: 0.00 Ending Retention Time: 10.00
Ret Feak Area B Peak Normalized Area/
‘. Time Area % L Ht. % Height
1 0.70 4065 2.2807 1 1019 S.202 4.0
2 1.78 78141 43.8419 2 5072 100. 000 15.4
3 1.93 34258 19.2209 2 165 43.841 6.6
4 2.03 61769 34.6565 2 5379 79.049 11.5
>tal Area: 178233 Area Reject: 1000 One sample per 1.000 sec.
o

ORIGINAL PAGE i
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6PC CALIBRATION PLOT

CRIGIM 2L, #A0TE IR
OF POUR Quiitiy

sss Calibration Data LA
Calibration Name:
Misc Information:

Fit Type: 3 . .
Log Mol Wt = A ¢ PBx ¢+ Cx™2 ¢ Dx~3 -

A= 2.538977 p= 2.115615 C= -.5646E24 D= 3.606432E-02
Coefficient of Determination: 0.9902
Ret Time Molecular Weight Log Mol Wt
3.50 35000 4,544
4,33 - 15000 4.176
4,83 3600 a,.5%6
5.09 2350 3.371
6.00 570 2.756
.17 92 1.964
7.50 . 72 1.857
Log Mol Wt CPC CALIBRATION PLOT
5 —
18 —
]
4 — —
18 | _
3 =
s [ —
2 — —
n _
] | ] | |
1
1’ 20' 30' ‘n' s»' ‘c. 70. a"

Retention Time or Uolume



CHART 10A

aTa FILE A:BGFC31.HDR TAKEN 0B-05-19B6 17:39:57
e 2 22 W GCGPC REFPORT B D HE D e DE D M

S ®

*4-**************l*****lG*l*G*G**********&*i&*i&*&**************i******ii*****

t \mple Name: USF39A 1-1=2.68 Dperator Initials: GEF »
Date: 0B-05-1986 15: 00: 24 Method: DATA FILE: A:GFC31.PTS -
T~terface: 5 Cycle#: 31 Channel#: O Vial#: N.A. *
¢t arting Peak Width: 60 Threshold: ©O *
********il***i****************************G******&i*ii**%**il“**‘**G*G**i*&{**
Instrument Type: HPLC/ERECKMAN Column Type: ULTRASTYRABGEL S00A *
Solvent Description: THF -

Operating Conditions: T=35C FLOWRATE=2.OML/MIN »*
Detector O: 254NM/. 1AV Detector 1@ *

*

Misc. Information: CALIBRATION/GFC
*1E*****Q*Gi****i*il*******ii**&*{***&***l&*lii*************Gl******i**&*****}

tarting Delay: 0.00 Ending Ketention Time: 10.00
alibration file: GPCPHEN
o, :cular Weight Distribution Averages

aweline TIMES: .85 to 10.00 tMs 22295 to 2
rocess .TIMES: .85 to 10.00 M 22295 to 2
o 11 Area: 211188
W 1231
n= 312
iw “YMn= I.9362
lz: I0&9
jv= 1076
% frea Log Hol Wt vs. firea/-Cun’ Cun %
2.9 111 IHHH] T IHHHI T T 1 ]nmn T 188
- 75
58
=
- 1 25
IR Ul [T Lo b )
Mol Wt S 4 3 2 | 8
18 18 18 18 1e 18

\»‘I::;i"‘_‘("':f.. .

OF POGR G



- wrt AUD

TA FILE A:BGPC3I2.HDR TAKEN 08-05;1986 17:44:23

B B e P D PE D M GFrC REFDRT SE B Db D Db Ve M- D

N

*******!*********i*********i*&i&******&*****&*&*******Gi*’i*********GG***Q*QQ
S. 'ple Name: USF3I9A 1-2=2.68 Operator Initials: GEF *
D. .e: ©OB-05-19B6 15:15:18 Method: DATA FILE: A:BPC32.FTS «
Interface: S Cycle#: 32 Channel#: O Vial#: N.A. «
Starting Peak Widths: 60 Threshold: O *
*-b*****&***********l***********l*********l*******&*****Qi*§§§§§***&**§§*§**§
anstrument Type: HFLC/EBECKMAN Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

jperating Conditions: T=35C FLOWRATE=2.OML/MIN *

*

Detector O: 254NM/ . 1AU Detector 13

Misc. Information: CALI1BRATIDN/GFC
*”*********************Gi**&*i********&****&********l****&*iQi*ii*&****i**{*

a :ing Delay: 0.00 Ending Retention Time: 10.00
lipration file: GPCFHEN
lecular Weight Distribution Aver ages

x &

s line TIMES: 3.85 to 10.00 MWz 22295 to 2
_»s% TIMES: .85 to 10.00 MW: 22295 to 2
tal Areat 211824
= ’ 1291
= 324
1/ Mn= 3. 9783
= 246
re 1126
% firea Log Mol Wt vs. Area-Cum Cum %
3 TT 71 1 ]IHIII] 1 lllllﬂl1 7 1 luunl T 188
— 75
o8
L 1 25
gyl 1111 IR !mlnl 1 lnnul | ¢
ol Wt S 4 3 2 p | 8
18 1e 18 18 18 1t

ORIGINAL PARE &
OF POOR QUALITY



NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOT1-1

TIISE N Lasgs e 1 2 [[ITII R | IR IR

Lygest 1

CHART 14A

- od -

J-l-l-l-l-l"‘ 1  ITITE NI I | Logsase a ¢ hinapae s 8

Largat 1

2. 02

c

TEMP DEC.

3. 0El

(V> 3si10d «yl3

1. OE4

lo UE-l



V—

Ehecmetrics RECAP 11

pr-iment No. @

tie:
SA FINBERFRINT V

e stor :CP

t and Time 3 Mo
erating Mode @

e > Type ¢ CURE
cmetry 3 DISK &

*R&DIUS
GAF

alias

s T
w=IN =504
pueEncy =10 RAD/S

i

8 Sample No. 3 1

iscOS1TY FROFILE USP =9A RESIN NASA LOTi1-1

m
ud
o
(L}
vy

nday, August 18, 1585 - 1

DYNAMIC

FLATE
H 25.00
s 0.50

SEC
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FINGERPRINT
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[

OF POOR QUALITY

VISCOEITY PROFILE USP T%9A RESIN WNAGBA LOT1-1

ETA®
FOISE
. RI1Te+003
Te5182+003
2.B873e+003
Z.23Te+003
1.691e+003
1.277e+003
G.S94e+002
7.177e+00Z2
5. X72e+002
4,3111e+002
3. 1S3e+002
2.452e+002
1.9384e+002
1.52%e+002
1.214e+002
G.BOge+001
B. 0BZ2e+C01
&.B11e+001
S.720e+001
4.,.908e+001
4,220e+001
3. 613e+001
3. 0B8Fe+001
Z2.8675e+001
2. 2B2e+001
1.574e+001
1.732e~001
1.517e+001
3.300e+00d
1.149e+003
1.013e+001
B.766e+000
7. I27e+000
S5.B31e+000
S.5784+000
4.962e+000
I, F4Be+000
. 587 e+000
. 2OTe+000
2.898e+000
2.B8S57e+000
. 003e+000
2. 157e+000
2. 66Te+000
2.2%0e+000
2.477e+000
2. 705e+000
2.911e+000
Z.417e+000
. 687e+000

ETA*
FDISE
I.BITZe+003
JF.S514e+003
2. E873e+003
2.232e+003
1.650p+003
1.277e+00Z
9.58Be+002
7.16%e+002
5. 36Ec+002
4,104e+002
3.1448e+002
2.432e+002
1.921e+002
1.514e+002
1.200e+002
9. 64646+001
7.951e+001
&.697e+001
5.620e+001
4, E15e+0014
4, 139+001
. E8be+001
T. 0ZTe+001
2.623Te+001
Z.244e+001
1.%940e+001
1.£65%e+001
1.468e+001
1.317e+001
1.132e+001
9.8%93e+000
B.654e+000
e 278+000
S.798e+000
T.S55e+000
4,553e+000
3.593Fe+000
J. FB8Se+000
. 405e+000
2.898e+000
2.853e+000
2.947e+000
2.947+000
Z.39Be+ 000
1.565e<000
2,31 Z2e+000
2.289+000
2.580e+000
. 001 e+000
I 209+ 000

ETA"
FOISE
&6.04%e+001
6.752e+001
4,505e+001
4. 105e+001
3. 527e+001%
T.445e+001
J.542e+001
J.398e+001
2.240e+001
2.378e+001
2.382e+001
2.157e+001
2. Z5%e+001
2. 136e+001
1.B58e+001
1. 655e+001
1.44Be+001
1.242e+001
1.064e+001
©,.2748e+000
E. 1REe+000
6.922e+000
5.B841e+000
S.276e+000
£, 144e+000
J. £S5Fe+000
3. Jebe+000
2.53Fe+000
2. 145e+000
1.950e+000
2.167e+000
1.396e+000
Q.610e-001
6. 145e-001
4. 6She-001
. 040e-001
2.687e-0013
1.262e-001
0.723e-001
0. 000e+000
1.393e-001
5.726e-001
1. 133e+000
1.157e+000
1.135e+0Q00
E.BF2e-001
1.5048e+000
1.347e+000
1.4634e+000
1.7&£1e+000

TORPUE
GFRAMS-CHM
4,.E876e+002
4.4F0e+002
J. 65Be+002
2.B837e+00Z
Z.144e+002
1.615e+002
1.211e+002
%9.048e+001
6.76Be+001
S.171e+001
I.96Te+001
I, 070e+001
2.42%9e+001
1.921e+001
1.524e+001
1.232e+001
1.015e+001
B.E54e+000
7.17Be+000
6. 157e+000
5.291e+000
4. 536e+000
I.B79e+000
T. 3SBe+ 000
2.867e+000
2.477e+000
2. 175e+000
1.703Te+000
1.676e+000
1.442e+Q00
1.272e+000
1. 100e+000
2.215e-001
7.T28e-001
6.994e-001
6.234e~001
4, 954e~-001
S. 005e-001
4,275e-001
. 642001
I.58%e-001
3.770e-001
3. 967e-001
5. 342e-001
2.874e-001
I. 106e~-001
J.IF4e-001
3. 6T3e-001
4,2B4e-0C1
4., 5625e-001

TIME
MIN.
2. 000e~001
1. 000e+000
2.000e+000
3. 0002+000
4, 000p+000
. O00e+000
&. 000e+000
7. 000e+000
B. 000e+000
Q. 000e+000
1.000e+001
1.100e+001
1.200e+001
1.300e+001
1.400e+001
1.S500e+001
1.600e+001
1.70%e+001
1.800e+001
1.900e+001
2. 000e+001
2. 100e+002
2.200e+001
2. JI00e+001
Z.400e+001
Z.S500e+0018
2.600e+001
2.700e+001
2.E00e+0013
2.900e+0013
3. 0002+001%
3. 100e+001
[ Z0Ne+001
T T00e+001
. 400e+00]
T. T00e+001
3. 600e+001
S.700e+001
I.EBOQOe+001
. Q00e+001
4, 000e+00)
4, 100e+0014
4, 200e+003
4, 300e+001
4.400e+001
4 ,500e+00}8
4, 600e+001
4,700e+001
4., 800e+001
4,.900e+001

TEMP

DEG, T
. 000e+008
. 100e+071
J.300e+003
3. 500001
T 70024001
3. 8002+001
2, OOCe+0(]
4,2000+001
L, 800e+001
4, 600e+0018
4, 600e+0D]
5. 000e+00])
S.200e+001
S 400e-001
C.E00e+00]
S.E800e+001
&. 000e+001
6. 200e+001
6.4006c+02!
&.56520e+001
&.7C0e+C01E
&.900e~001
7. 3100e+00]
7 . JZ00e+00)
7 . S00e+001
T T00e+001
7.900e+G01
€. 100e+001
£.200e+001
B.T00e+001
E.700e+001
B.9C0e+001
@.100e+001
9. 3I0e+001
%.S00e+001
G .700e+001
3.500e+001
1.010e+002
1, O3 0e+00Z
1.050e+002
1. 07004002
1.090e+002
1.3110e+002
1.1T0e+032
1. 15De=-002
1. 160e+002
1. 1E60e+00%
1. 200e+002
1.220e~002
1,240c+002
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VI1SCOSITY PROFILE USF =5 RESIN NASP L0OT1-1

ETA* ETA* ETA" TORQUE TIME TEMF

FDISE FDISE FDISE GRAMS-CM MIN. DEG. C
&4, 7Boe+0CG0O 4. 450e+000 1.75%9e«000 5.599e-001 5. 000e+001  1.260e+002
B L6L5+000 3. 193e+000 1.3X43e+000 4,.344e-001 5. 100e+001 « 2EOE« 00T
&. 5794000 6. 4537e+000 Z.657e+000 8.741e-001 5., 200e+001 1.300e+002
1.003e+001 5. 41B8e+000 I.457e+000 1.25Ee+000 5. 300e+001 1.310e+002
1.&16e+0C] 1.532e+001 5. 138e+000 2.025e+000 5. 400e+001 1.3T0e+00z
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ORIGINAL PACE IS
OF POOR QUALITY
kheometrics RECAF Il
periment No. 3 7 Sample No. 3 1
t e: :

;8A FINBERFRINT VISCOSITY PROFILE USF XA RKESIN NASA LOT1-2
& ator sCF

ite and Time : Monday, August 18, 1986 = 13:42: 09

e ating Mode 3 DYNAMIC

€ p Type ¢t CURE

:pmetry 3 DISK & FLATE

RADIUS : 258.00
GAF s Q.50

3? e 32
TFIN =50%
{EQUENCY =10 RAD/SEC
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JasA FINGERPRINT

ORIGINAL FA3E
OF POOR QUALITY

[ L

[ R

VvISCOSITY PROFILE USP 39A RESIN NASA LOT1-2

.

SONOCUbUN

ETA*
FOISE
4, 660e+003

4,371e+003.

F.598e+007
2.798e+003
2.107e+003
1.583e+003
1.1=0e+003
B8.8465e+002
6. 53e+002
5. 07%e+002
3.B52e+002
2.584e+002
2.382e+C02
1.840e+002
1.473e+002
1. 1B3e+002
9.&61e+001
7.932e+004
b.6ETe+001
5. 5676e+001
4, B548e+001
4,177e+001
T.4651e+001
5. 142e+001
2.703e+001

2.3¢8e+0u1

ETA’
FOISE
4. 655e+003
4.%73e+003
3.59Be+00C
2.797e+003
2.107e+003
1.583e+003
1.190e+003
8.B5Fe+002
&.647e+002
5,.071e+002
3.B44e+002
2.975e+002
2.331e+002
1.827e+002
1.458e+002
1.167e+002
9.51Te+001
7.792e+001
6.58%e+001
5,578e+001
4,.781e+C01L
4.1152+001
T.E587e+001
. 0856e+001
2. 4655e+001

Z.206be+C01

ETA"
FOISE

2. 050e+001

. 308e+001
5.110e+001
3.594e+001
3. 10Be+001
3.224e+001
3.339e+001
3. 14Be+001
2.780e+001
2.798e+001
2.5C2e+001
2.327e+001
~.2B9e+001
2.245e+001
2.0E2e+001
1.911e+001
1.&6B3e+001
1.482e+001
1.240e+C01
1.050e+001
S, 4465e+000
&.5232+000
&. B26e+000
5. B898e+000
5.0B87e+000

-
———

4.377€+000

TORRUE
GRAMS-CM
5. 9B3e+002
5.612e+002
4, 600e+002
3. 56Fe+002
2.679e+002
2.006e+002
1.505e+002
1.118e+002
B.385e+001
6.38Be+001
4,.841e+001
3.747e+001
2.939e+001
2.306e+001
1.B84B8e+001
1.4B4e+001
1.211e+001
9,94%e+000
B.34%e+000
7. 120e+000
6. 078e+000
E.237e+000
4,.57%e+000
3.941e+000
3. 35Ze+000

2. E75e2000 zbspgthQL_;Z.BQQ:&QQL__n”

TIME
MIN.
2.000e-001
1.000e+000
2., 000e+000
3. 000e+000
4, 000e+000
5. 000e+000
&. 000e+000
7.000e+000
B.000e+000
8, 000e+000
1.000e+001
1.100e+001
J.200e+C01
1.300e+0014
}.400e+001
1.500e+001
1.600e+001
1.700e+001
1.800e+001
1.900e+001
2.000e+001
2.100e+001
2.20Ce+001
2.300e+001
2.400e+001

TEMP

DEG. C
3. 000e+001
3. 100e+001
3.300e+001
3.500e+0018

- X, 700e+001

3. 900e+001
4,100e+001
4, T00e+001
4,400e+001
4, 600e+001
4.5800e+001
5, 00Ce+001
5. 200e+001
5 ., 400e+001
5. £00e+001
5. 800e+C01
6. 000e+001
&.200e+001
6.4002*001
&6.600e+001
&. B00e+001
7. 000e+001
2.2002+001
7.400e+001
7. :00e+001
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Z.0A%e+000

Z.006e~001

3.B7 7000

2.568e+000

2. 600002

Ce LUVETULL

25 1.845e+001  1.810e+001 T, TI0e+000  2.317e+000 2.700e+001 B.100e+002
P 1.622e+001 1.5%20e+001 T, 207e+000 2.03&6e+000 Z.Bo0e+00Y B, T2CDe+00]
IO 1.39Te+001 i1.Jebe+001 2. 742e+000  1.747e+000 2. 900e+0014 B .S00e+01
31 1.222e+001 1.19%e+003 2. T26e+000  1,.53Te+T00 =, 000e2+001  B.700e+001
T 1.063Te+001 1.03Be+001 2.258e+000 _TIT2e+000 X, 100e+001 8. 900e+001
. 7.835e+000 9.3T06e+000 1.554e+000 1.103e+000 3.200e+002 8.100e+001
<4 7.820e+000 7.82Te+000 9.4876e-001 %.B897e-001 X, T00e+001  §.T00e+001
3f 6.772e+000 &.706e+000 9,41B8e-001 E.497e-001 3.400e+001 G . 500e+00]
=t  5.456e+000 5.459e+000 6.357e-001 6.900e-001 X.500e+001 9.700e+001
X7 4.BB2e+000 4.E:1e+000 4.551e-001 &, 127e-001 =%, 600e+001 9.50Ce+00]
IR 4.092e+000 4. 0RFe+000 1.657e-CG01 5,.1460e-001 3. 700e+001 1.010e-002
3¢ S.817e+000 JI.417e+000 0. 000e+000 4.292e-001 3. B00e+001  1.030e+002
4 2.973e+000 2.954e+060 3.3T73e-001 =.735e-001 3.500e+001 1.05004+002
41 2.970e+000 2.626e+000 4.%91Te-001 3. 727001 4.000e+001 1.070e+00Z
4’ T.S16e+000 <. 200e+000  1.456e+000 4.412e-001 4,100e+001 1.0%0e+00Z
o:  4.011e+000 3.256e+000 2.X4Te+000C  5.040e-001 4.200e+001 1.110e+002
44 I.159e+000 2.754e+000 1.547e+000 I.966e-001 4.300e+001  1.130e+002
47 I.T04e+000 2.921e+000 1.544e+000 4,144e-001 4.400e+001 1.150e+002
4. 2.510e+000 2.125e+000 1.588e+000 3.64%9e-001 4.500e+001  1.170Ce+002
47 2.B%92e+000 2. 254000 1.971e+000 %, &37e-001  4.600e+001 1.3190e+002
43 T.698e+000 2.828e+000 2.363e+000 4.635e-001 4,700e+001  1.210e2+002
a: 4.4E7e+000 T.4EbHe+000 2. B17e+000 5.420e—001 4,B00e+001 . 230e+002
5. 5.277e+000 Z.021e+000 J.451e+000 L. 639e-001 4.900e+001 1.250e+002
- 1 - can
22~ FINGERFRINT VISCOSITY FROFILE USF T9A RESIN NASA LOT1-2
ND.- ETA* . ETA’ ETA" TORQUE TIME TEM=
FOIEE FOISE FDISE GRAMS-CHM MIN. DEG. C
5, 5.075e+000 4.155e+000 2.908e+000 &.3Sb64e-001 B.000e+001 1.270e+002
52 4, ETee+0D0 T.218e+000 I.6100+000 L. 067e-001 5.100e+001 §.29Ce+002
4 b6.457e+000 5.1T5=+000 3.893e4C20 B.098e-001 =.200e+001 1.310e+002
H 1.123e+001 ©.5Z1e+C00 5. 955e+000 1.411e+000 5. 300e+001  1.3T0e+002
=55 1,.41Fe+001 1.201e+001 7.4T4e+000 1.773e+000 5.400e+001 1.350e+002
CRIGHRAL FAasy

OF PUOR GUAL!T
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TABLE OF CONTERTS
FABRIC TESTING
NASB-36298
U.S. Polymeric D.E. 71108

WCA Fabric for NASA Loté# 1 (KAISER)

PAGE

Breaking Strength, WARP.ocossasesscssaascsscncscccccs
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Carbon A-lny......................................
Hydrogen A--ly....................................
Nitrogen A.--y....................................
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Page 1 of 3

FABRIC TESTING

KASB8-36298
U.S. POLYMERIC D.E. 71108
WCA Fabric for NASA Loté ( R)

is. Breaking Strength, lbm/in, WARP
ASTHM D1682 . #1-2C
PICK 77
CENTER 70
PLAIN 7e
AVG. 72.3

ib. Breaking Strength, 1lbs/in, FILL
ASTHED 1682
PICK 23
CENTER 22
PLAIN 24

AVG. 23.3
Z2a. Carbon Assay, X%
MDQAI 5560
PICK 99.9
~ CENTER 9.9
PLAIN ©9,4
AVG. 99.73

2b. Hydrogen Assay, %
MDQAI 5560
PICK <.01
CENTER <, 91

PLAIN <. 91
AVG. EST .001

2c. Nitrogen Assay, X

MDQAI 35560
PICK -10
CENTER .10
PLAIRN 210
AVG. .10
3. Visual Inspection See Chart 3B
QCi-102
4. Specific Gravity, Units 1.713%9
PTH-84 1.7196
1.7239
AVG. 1.719
5. pH, Unite
““ CTH-24B 6.5
6.3
AVG. 6.5

m HITCO MATERIALS DIVISION -
PN E AVER RALR €414 ANA A4} IEADIIA OFTNT & 794} K4Q 1901 ¢ TWX (910) 595-1130 » FAX # (714) 549-2858-5-2437



Page 2 of 3

[ bric for NAS té (KA R)
6. TGA, °C at 50X Weight Loss SET UP# 2
CTH-51 (AIR) #1-2E 859

See Chart 6A

7a. Atowic Absorption, ppm #1-2E
CTK-53B Na 25
K 1
Cs 7
Ng b §
Li _©
AVG. 34
7b. Moisture Content, X « @33
CTK-53B
7c. Ash Content, X . 010
CTH-353

8a. Filament diemeter, microns, WARP
E.E.M. (Diameters are an average of 10 measurenents)

AVERAGE 11.72
Minimum 9.55
Maximums 15.855
Std. Dev 1.78

9a. Thread Count, per inch, WARP
PTH-SA #1-2E
29
29
29
29

R

AVG. 29.0

9b. Thread Count, per inch, FILL
PTH-5A

NRRENN

AVG.

10a. Areal ¥Weight as received, gm/4x4
PTH-3A
LEFT 2.575
CEKTER 2.549

RIGHT  2.56)
AVG. 2.562



10b.

i10c.

Page 3 of 3
WCA Fabric for NASA oté 1

Volatiles as received, %

PTH-3A #1-2E
LEFT .43
CENTER .43
RIGHT 66
AVG. + 51
Weight change on Acetone wash, X
PTH-3A
LEFT « 35
CENTER -. 04
RIGHT -1-1
AVG. - 29

U.S. Polymeric

. Q—a.

Hamid M. Quraishi, Manager
Quality Assurance Department
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= PREPREG TESTING
U& Polymeric NASB-36298
U.S5. POLYMERIC O.E. 71108
M S06473 NAS OT¢# .S. OT# C02135 (KA R)
ima. Remin Content, Soxhlet, X DLL#L-
CTH-6D 33.0
32.1
2.8
AVG. 32.6
1b. Filler Content, Soxhlet, X 13.5
CTH-6D 13.2
13.9
AVG. 13.4
ic. Cloth Content, Soxhlet, X 53.5
CTK-6D S54.7
3.7
AVG. 54.0
~ 2. Volatile Content, X 2.5
PTH-17B : 2.3
2.0
AVG. 2.3
3. Flovw, 1020 psi, X 13.9
PTH-19G 14.2
13.6
AVG. 13.9
4. Resin Content, Dry basis, X 34.4
PTN-16F, Type 1I ' 34.0
24.8
AVG. 34.4
s. Tack, 1lbs 26
PTH-80
6. Gel Tiwme, seconds 34
PTH-20E
7. Atomic Absorption, ppm Na b |
CTK-S3B X -]
Ca @
Mg 3
Li 2
—- TOTAL 4
7b. Moisture Content, X 1.76
CTH-5S3B

; 2 Q”’\ HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA $2707 o (714) 549-1101 » TWX (910) 595-1130 o FAX ¢ (714) 549-2858-5-2437
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5064 SA LOTs# .S.P. LOT# C02135 AISE
7c. Ash Content, % ROLL®#)-S
CTK-5S3B «16
8. TGA, % Weight Loss at 500°C 8.9
CTH-51 (Nitrogen) See Chart 8A
9. DSC, *C First Tewp 182
CTH-50A
See Chart SA
10. Infrared (IRZB) Baseline - 82
cTn-21C

See Chart 1A

11. Environwental History Date manufactured: 1 May 1986
Packaged in: NMIL~B-131 Class I
bag supported in
cardboard carton
Date shipped: 16 June 1986
in 40°*F truck

12. Specific Gravity, Cured, Units 1.429
ASTH D792 1.430

1. !20
AVG. 1.429

13a. Tensile Strength, ksi, WARP 20. 89
FTHS 406-1011 20.75

20. 00

20.68

- 22.75
AVG. 20.61

13b. Tensile Modulus, wmsi, WARP 1.98
FTHS 406-1011 1.95

1.87

2.02

1.99
AVG. 1.96

13c. Tenmile Elongation, X, WARP 1.44
FTHMS 406-1011 1.49

1.47
1.49

AVG. 1.47

14a. Flexural Strength, ksi, WARP 27.43
FTHS 406-1031 28.15

29.32

30.28

27,80
AVG. 28.60
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En_S50647J NASA_LOT# 1 U.S.P, LOT# CO2133 (KAISER)

14b. Flexural Modulus, asi, WARP ROLL#1-S
FTHS 406-1031 1.68
1.75
1.88
1.72
). 69
AVG. 1.74

15a. Compressive Strength, ksi, WARP 11.17
FTHS 406-1021 15.10

14.52

12.76

18.04
AVG. 14.32

15Sb. Compressive Modulus, msi, WARP 2.62
FTHS 406-1021 - 2.51

2.33

2.31

2:37

AVG. 2.5

16. Double Shear Strength, ksi 2.61
FTHS 406-1041A 2.68
2.56

2.70

2. 66
AVG. 2.64

17. Barcel Hardness, Units 61.3
ASTH D-2583
(Average of 10 determinstions)

18. Residual Volatiles, X - 99
PTH-98 .87
1.16
AVG. 1.04
19. Resin Content, Pyrolysmis, % 31.32
CTrH-14B 30.52
31.61
AVG. 31.15
20. Acetone Extraction, b 3 5.00
CTH-18A 5.12
5,76
AVE. 5.29
2ia. CTE, in/in °*F with PLY 3.29
PTH-61B .59

AVG. 2.44
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M _S0647 NASA LOTS .S.P OT# _C22135 (KAISE
21b. CTE, in/in *F Cross PLY S. 40
PTN-61B 8.11
AVG. 8.76

See Chart 21A

U.S. Polymeric

A 4 MO
Hawid M. Quraishi, Manager )
Quality Assurance Department
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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 7118

ller Lo or NAS oté#

1. Carbon Content, %X SAMPLE
QAI-3560 #2A-1 $2A-2 #2A-3
99, 31 99. 18 99, 40
NASA LOT# 2 AVERAGE 99.30
2. Ash Content, % 2.0 0.0 0.0
PTH-71B 2.0 2.0 2.0
AVG. 0.0 2.0 2.0
NASA LOT# 2 AVERAGE 0.0
3. Atomic Absorption, ppm #2A-1 #2A-2 #2A-3 LOT#2
CTH-53B ' AVG.
(Values are average of Na 7.0 7.5 9.0 7.8
~— 2 determinations) K 1.5 1.0 2.5 1.7
Ca 2.5 1.5 2.0 2.0
Mg ©0.0 2.0 . 0.0 2.0
L1 9.0 0.2 2.0 0.0
TOTAL 11.0 10.0 13. 5 11.5
3a. Moisture Content, %X . 041 . 034 . 839
CTH-S3B £ @31 . 020 1245
AVG. . @36 . 027 . 042
NASA LOT# 2 AVERAGE .@33
3b. Ash Content, %X 2. 005 2. 000 2.015
CTK-53B 2. 200 Q. 025 Q. 200
AVG. ©0.003 2.213 2. 008
NASA LOT# 2 AVERAGE 0.008
4. pH, Units 4.60 4.40 4.50
ASTH D1512 4.60 4.60 4.7Q
AVG. 4.60 4. 50 4. 60
NASA LOT# 2 AVERAGE 4.57
s. Particle Size, microns AVG. « 56 -4 . D2
S.E.N. procedure Maximum .90 1.25 1.17
(Average values are Minimum .23 .« 20 « 25
of 20 determinations) Std. Dev .22 .28 .24

NASA LOT# 2 AVERAGE SIZE .55

6a. TGA, *C at 5@% Loss 842 850 857
CTM-51 NASA LOT# 2 AVERAGE 830

M. HITCO MATERIALS DIVISION
g 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 ¢ TWX (910) 585-1130 » FAX # (714) 549-2856-5-2437
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ller Lo or NASA loté#

6b. TGA See Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charte 7A-7C
CTn-72
7a. Particle Size, microns #2A-1 242A-2 $2A-3
CTH-72 . 86 .97 .95
2 85 .08 : 92
AVG. . 86 1.02 .94

NASA LOT# 2 AVERAGE .94
U.S. Polyweric

Hamid M. Quraishi, Manager
Quality Assursnce Department
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RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108

USP-39A Resin Lot for NASA Lot# 2

1. Resin Solids, % #2-1 #2-2
PTM-7C 78.8 78.7
78.7 79.3
79.1 79. 6
AVG. 78.9 79.2
Lot# 2 AVERAGE 79.1
2. Specific Gravity @ 25C 1.189 1.193
PTM-29C Lot# 2 AVERAGE 1.191
3. Viscoseity, Brookfield, cps. @ 22.8°C 17,400 16, 800
PTM-14C Lot# 2 AVERAGE 17,100
4. Gel Time, min:secC 4:00 4:20
PTHM-47B Lot# 2 AVERAGE 4:10
5. Atomic Absorption, PPW® #82-1 #$2-2 LOT2 AVG
CTM-53B Na 25.0 20. 8 22.9
(Values are averages of K 1.0 0.5 0.8
four determinations) Ca 7.5 7.0 7.3
Mg 2.0 2.0 2.0
Li 0.0 0.0 0.0
AVG. 35.5 30.3 32.9
6. Volatiles, Gase Chromatography See Charts 6A-6B
CTM-55
7. TGA, % Weight Loss at S00°C 39. 4 38.2
CTM-51 (AIR) Lot# 2 AVERAGE 38.8
See Chart 7A-7B
8. DSC, temperature *C 190 189
CTM-5S0A Lot# 2 AVERAGE 190
See Chart 8A-8B
9. HPLC See Chart 9A-9B
CTM-49A
10. GPC, Average molecular wt. 1800 1631
CTM-49A Lot# 2 AVERAGE 1716

See Chart 10A-10B

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 « (714) 548-1101 ¢ TWX (910) 595-1130 » FAX # (714) 549-2858-5-2407
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USP-39A Resin Lot for NASA Lot# 2

pH, unite #2-1 #2-2
CTM-1B 8.4 8.5
Lot# 2 AVERAGE 8.5
Phenol Content, ¥ 13.29 13.65
CTM-55 Appendix 1 12.94 13. 31
AVG. 13.12 13. 48

Chang’s Index, wml.
CTHM-5B

Lot# 2 AVERAGE 13.30

23.6 23.8
Lot# 2 AVERAGE 23.7

RDS, HMinimum Viecosity, cCps. Min. Viec. C
CTH-57A #2-1 172 114
8$2-2 124 114
AVG. 148 114

NMR
Vendor procedure

See Charte 14A-14B

See Charte 15A-15B

U. S. Polymeric

Hamid M. Qureishi, ManagerT
Quality Assurance Departwent
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TYPICAL GAS CHROMATOGRAPH SET-UP
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Column Qetector

Length 2 Yoltage

Dia. Sensit.

Liquid Phase Flow Rates, mi/min

w. s Hydrogen 0 Ait
Support Scavengt —— e
desh 3 Split — =

Carrier gas__Hes Temperature, °C
Rotameter Oet. 2&‘2. Im
inlet Press psig Column tnitial

Rate 20 wismin  Final

CHART Rate —

SPEED
sun% solvent _L¢
Size concn. 2 LUHQ. g;&-

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MECQH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

RETENTION TIME (MINS.)

—
(2]

-
O 0o £ N+
oo W \n 0o 00

OoOoON

o W Wk -
00 W

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.



FEAL TIME CHFROMATLGRAN X%

(

- "1"'“:"'""“‘1""1’*"1'1'—"" Riman BN

e e i e g
-

-

I

\

|

\

o ———
”J’
'

Sl aulh gt ‘V"T“V"‘f' 7 ""1——"‘1 -r -‘

r
e

FINAL FULL CCALE MU . =1@ioe ao

iME. 12:52
JRTE 11l
OFEFRATON: i

W TIME 20 @8 MINUTES
UELEY T : av
CHAR:

(L]
Al

< €3 Thed a7Ts 3 358
£ 1. %95 s27Im 1,253 Z 11467
£ 1.78 ZmleSoO 4 @4@ 2 11452
- 3 I@ I33STee 1. 7e3 3 9adez
. S.es EBT 3 143 4 251
%2 % 5% o751 141 4 417
16 £ TF 221 165 4 1e6z
11 & 3% azaz .1mS 4 17z
12 ¢ 2% 1141 .acv 4 t21%)
1% 1..749 13778 L3IV 2 TET
25 1€.27 1T @aze 2 cl
4 21 29 Fipsl 1.edd 2 1aa%e
35 oz oan TTTEeR £ ToE & 14815

TOTR. HFEER= 408245
TRREZHILD= 1
mit Ft O WIDTH=
apES FEETTE

OF POOR QUALITY

CRIGINAL PAGE IS CHART BA

/

VEFTICAL SCALE FRCTOF 1%

[ 2 U]
-5y |
1

-
o

[§)]
n
[}
e et el

mUM TIME: 36 94 MINUTES
DELAY TIME: @ @@
CHAH: a

L 4 PET FEAL
MO . TIWME

———.——-—-—--——--———-—.———-———-_—--———

S 1 &% 79730 1. .9€S < 114¢7
£ 1. 78 Z@élede 4 972 2 114352
7 I I@ RI3S7ea gz 225 3 9edel
19 11.7@ 13778 .34 3 X
34 21 €5 ce@c@ 1. €78 2 108%9¢c
IS 22.8@8 357EG0 g.821 z 14615

TOTAL RREA=

THRESHOLD= 1
MIN FI WIDTH=
AREA REJECT=

5H
(%]

4

o
.’l
o0
[
m

=~ ¢ 0

M
o -
2
>
M
=
U




CHART 6B

ARIGINAL PAGE IS
OF POOR GUALITY

T
e - YERTICHL CCALE FARCTOR 17

- &%¢ REAL TINE CHFOMATOGRAM Fi X L__

r =

r L._.= ' R —

Y e . RN ===

t { €= |

Y 16

i } r

[

b

38.

t L::p— !

b '

L l i

L |

L |

! L
~ 1
\l

FINARL FULL SCHLE My =1ead ov

SHMELE  LEFIER 2-Z | CRMFLE - UEF33R 2-E

Mm1zC. C=0 1 aasn GIS/WL 1 MISC. C=@.1@f306ﬂSIHL

TIME. 14:47 i TIME: 14 47

DRTE . 1&-1178¢ i DRTE: 1211786

GRERRATOR: JGZ | GFERATOR: JGI

FUN TIME: F@.@o MIHUTES i FUN TIME: 3@ 28 MINUTES

pELRY TIME: @.@u ‘ DELAY TIME: € @@

CHFN. & CHAN: @

Ft FET FERL. AFER E FERY i FET FERAE AREF E FERY

Mo TIME AREA % L HT . MO TIME AFERA % L HT
z %3 zez .8l S iea £ 1. €f zegzie €.742 1137@
: 1 e: zspzia 8 veT 2 11700 = 33z zessake §3.542 3 &2fal
I 3.7¢ FEeSiem £3.@4% 2 gesel 24 21 €8  S3z2z28 1.287 106S3
7oT.aE az3g 103 4 199 3 z> @3 376528 &.512 3 14774
g ©. .%o 453z 1aZ 2 47E

16 311 TO© 191324 213 2 714 T0TAL ARER= 442327E

34 21 ©€ e3zze 1.12€ & 16asz THRESHOLD= 1

=5 DI B3 ITESZR  E 452 3 14774 MIN P WIDTH= 15

— ) X HRER REJECT= 1500
TGTAHL HAREHS 44455249

THFEZHOLD= 1
MIt: Ft WIDTH= 1
S8FER REJELT= 1



ORIGIM/L

006 o028  Ovi 099 08S 00Ss

OF POSR QUALITY

S39IAU3S AYOLVHOSYT TWILLATYNY

SRS BenSow e & - oes ¢ 8% 8™~

o (TS iegsia] SAE=CAsTP-PD

3 be dwa]

02y

8) 42 092 o8t 00t

' 'y Y <

A _—y
v L v

3o 27208
% o199

A & e

L J
-+
o

i
L] L] 14 L L4

dlv - 0¢ 006 G¢e

Sv9 3WIL  FLVY VNI LHVIS #

€ =31vd 3dWVS

-

* OOHL3W =

3, 8°€8

00 °St
@2)
z-.I

m 00 "0€E
(AR
g

T

00 “Sv
s
3
@t
00 *09
(0°6 )
00 *SL
(E°TD

00 "06
(S°ED

-+

00 *s0l
(8°ShH

0S '20 98/22/AVH  'P®3301d

SVTHISHGNT NVWIDI8 ~ 82101 98/12/AVK

1°2A 1lVA°'vE O ON ®11d W3LSAS VLVA WYIHLINWO (21) GLOET# Y¥INW
LOT# XMSIO viva :al Xs¥ad /q\mmu.pl Bu 101 "SI

¥3N303M ‘W t-o3odedg
) , v

y

-2 8011.LY6EdSN

:@30(Q
toN uny

12Z1g
12 [duwog

)



GART 7B

SIDIAUIS AHOLVHOSYT TWILLATYNY

3 beq) dwa)

P Y a1 PN Y X L X A e

I mippis] csseasrg-se

oo 028 OvL ogg  08s  00S ozy  OvE 092 ot oot @2
[ v 1 4 v L ) ) § v v v 4 2 LJ \J v v v v T T 14 ) 'OD -O
3o 6°768 (C°0 )
i |oo st
@2 )
1 yIV gz 006 &2 1 Nt
{ . SVO IWIL 3LvH VNI4 LAVIS # IR
2 | 628 € =31V¥ 3ITdWVS o lesH
! - 7l
» QOHLIW
1 oo -sv
RICK:P
1 3
a1
1 _loo-o9
G 1D
1 3, €°08S 3, 6°ESE 1
+ 3o E7ELI 100 °SL
Jp 6'SIE iy v
1 3 SE0°8 1
3o ¥ VEE .
4 3, § 'EEI 100 "06
X EVeR2 (E .N.C
% 10 1
) |oo sot
———t t +—t ' +—t—t t 4 . i ¢ —t—t + + t + (2°02)
8S 3.0 98/22/AVH  P®I30Td IVINLSNAONT NVWXD34 Ev 311 98/12/AVH @320
Momw xZn e @ N o1td . W3ILSAS Vivd WH3HL INWO (21) GLOET# HIW ON uUny
SIQ Viva 4l Mstg / Bw y62°61 12215
¥3NIO3IM W t-o3paedQ /4 m.u .._r 2.2 gol1LvEEdSN @1duos

)



-
SE-

S

/-0
pLv S

CHART 3A

(mcal/secl/in
>N =

WEIGHT. mg-Y% .=
REFERENCE
1,44

DTA-DSC
SCALE. °C/in

20

1ISO

~ POOR QUALITY

L °C/min
‘dc’

: i
HHTH L T 18R
St e T e R SN
TR A
A 1; AN
A T I E ! Mw H m___

11-11#% R L R M “..._w WD n

il

A T  EA A HEin o

BiSguaunyaandannual BN RERE 1 |
TR AT ER T [ |
T %mu,fﬁlmw; § T

300
TEMPERATURE. °C [CHRL

250

200

cooL

i

}
§
4
17
tr
b
T
i
A
I
>t
'..L—'}L——&—
'i
1
[
1
i
13
)
T4
}
|
T

4+
T
—?“T‘
[v_'._+
1
1
ot
i 4
|

i

1
.\
Y

SCALE. °C/in_—30
PROG. RAT
HEAT.

SHIFT, in

IR DR

ey e o e
4-a = =

-

150

T
N
A- ;
R L
I
IR W
14\ 3
. v
\
I
il
|
Rl
—T
1
t
1
[
b

-—
R .
[ Vo
[ _
'3
'
T
————— - 4 ———]

:

1

]
!
e
lI
i
A

"
+
MR
41 4
T

——
[
=t
i
! 4
}
I
L
———

,Ji_.‘_‘_-_.v
1 i

IL
71
1
T
==
BEERS
R
HELE
__T__._.:.._L_

ulz]st |T-AXIS

K).

4

.
™
i

ATION DELTA OF =
AT
ll

V4

DATE
Py
o[ 27

S o b
;

DU EEEIFEIR T L, B
. ; : ;
R
)
1
e
3 1
T

]
]
1I}|
1l
Ijl
HEW
1
L AT pAue
1T\ GALIBRI
R EmEE
R
R R
4__._.,,',_1..4-

e el e ]

PART NO. 990088

RUN NO—
OPERATOR
FLOW RATE

SAMPLE:
ATM IL/*'-

N oo, i
i
—:
E I

1
L
—T 1
|

4=
1
1

|
——— ——t

-

!

ll

7

T

4*

T

T_-v-
- ‘-E ~——"“_“."““
. i i S '_,,__._—___‘
—— 14— -——-qf—n—y——-!—r‘ﬂy'—

:
b
)
4
. t
Lot
- ; . 1] . I M
_*_T‘,_O’é.l f&d
T
B
’
s

i

D e - Z1EVIHVA Q3HNSYIN
siawnasu Q0dND

) . ., )

100

80




f-ad
1~

ey
R

FE e

™
i

ORIGINAL

R GUALITY

F POO

PART NO. 990088

CHART 8B

oATEZ-23- 97| T-AXIS

RUN NO_—
OPERATOR

SAMPLE:

o
2-2

usp 37 A
ATM

y 1T T T4 1 - rrlir1tr “ri1te r [ - L HL oy m
v e L R T T T
\ i TN : NN NN UAESg RANREERRE %1 A
o £= _
~ s s il EE AR - — = -+ -~ -4 -r-1 r — —p—t -1 e et e - -+ [ R - -3 - -4
1B HHFHH A e e R EEE R T TR T T
S~ O w T 111 ARERRNSEEEREE T L - TIT OV L N BEBERE )
Olo o E c/uﬂ i S TR A R HAH A BRBEENESRE RS + * e
B ° ¢y & At e L L A A REREN
O w .m IT . 1 T T TTTTT 2 T
a| W= T ] T 1T i T 1 T LR
q = TR e LT ERERauns
Hl o CR 4 gus aEngnERusl AEEARRNESRRRNREENE T BRgES 0
Ola 3o a . A A . HHD
R = TUEANEEEN ERERN R T T R Supans
I T T JEERSERRE
g S WIS 0000 1 o [ [ 1]
d B P T A T
: sained|ccal Eeaa SssisEssoEatifil AECAEERAA
3 O -1 A {44 T =E- 41 ]
m T | SegEEEREEAnRNEREs l.a..ull.& TN T “11- T T
c EESSEERa L
0 £\9 T L By qunE ReshEs
2 m ” L T T T A R R r%wqq T T -
QO W I~ ] T TN T
OaIn AT \ T -

100

\ st

\\(\uﬂ— AN

@

-

FLOW RATE

}
e

munspnuNEERE

P - — 14— ~4—- —— -
.y e 11t 1T T T T o — -
4 -} 4+ 4+t 1T — e —1—1 ——1 41— -
TR T T s e P 1T
e @
o 1L REEn I 2111 BERNEREEN 10
t— -+414 — +—1- L]
O 111 1Tt +4-4+t+t++t-t1t1 1t -+ I Re) et 1 —4t 111 -
- - - +—+ 4- - {s it} O -4+
[ . - — g
-+ —— -1 —f b4+ —t IT.wlﬁ 4 4—t+1-4- “‘l; : O N Ny s gy P 4+ 44— +-1-1 -+
T
BEn T T A EEp I8 e T
41— —+ - - . N -1 1= 4 - - N S i B e o
- -+ d)-A4- l_}. . -

L0 va 0 2y,

swawnasyl QA —
o

318vIidvA Q30NSVY3In

TEMPERATURE, °C (CHRC



CHART SA

DATA FILE A:FHEND20.HDR TAKEN 09-01-1985 15:13:56
26 3 322 AREA FERCENT FREFORT 5633 5 5 3 3 5

********************************************'I'********************************~

#* Sample Name: USF39A,2-1,C=5.555 Dperator Initials: JGZ
# Date: 09-01-1986 15:13:56 Method: FHENOLIC DATA FILE: A:FHENOZO.PTS
# Interface: 4 Cycle#: 20 Channel#: O - Vial#: N.A.

* Starting FPeak Width: 10 Threshold: .01
**************************************i**************************************

% Instrument Type: BECKMAN HPLC Column Type: MICROBONDAFAK, C-18
* Solvent Description: THF/WATER, 2:1 BY WE IGHT
* Operating Conditions: R.T., FLOWRATE=1.5 ML/MIN
* Detector O: 220NM/.S5AY Detector 1:
* Misc. Information: LENGTH=23
*****************************************************************************
Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Feak Aarea E Feak Normalized Area/
No. Time Area 7% L Ht. % Height

1 0.73 2256 1.2208 1 S62 2.392 4.0

2 1.82 94314 51,0355 2 S417 100, 000 17.4

3 1.97 29598 16.0160 2 5094 z1.382 S.8

4 2.07 58633 J1.7278B 2 5278 62.168 11.1

Total Area: 184801 Area Reject: 1000 One sample per 1.000 sec.
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CHART 9B

e
paTA FILE A: FHENDZ7 . HDR TAKEN 09-05-1986 11:31:38
36 e B PE M I FE aREA FERCENT REFORT 6 36 FE P e e P I

{-*****************************************************************************

% Sample Name: USPE?A,2—2,C=6.99 Operator initials: JGZ
# Date: Q9-05-1986 11:31:38 Method: FHENOLIC DATA FILE: A: PHEND27.FTS
% Interface: 4 Cycle#: 27 Channel#: O Vial#: N.A.

% Starting Feak width: 10 Threshold: .01
******************************************************************************
% Instrument Type: RECKMAN HFPLC Column Type: M1 CROBDONDAFAK cC-18

* Solvent Description: THF /WATER, 2:1 BY WEIGHT

* Operating Conditions: R.T. FLOWRATE=1.95 ML/MIN

* Detector O: 220NM/ . SAU Detector 1:

*

Misc. Information: LENGTH=2S
*****************************************************************************1

Starting Delay: 0.00 Ending Retention Time: 10.00
Pk Ret Peal Area B Feak Normalized area/
No. Time Area % L Ht. % Height
2 1.82 56860 53.0012 2 5305 100. 000 18.3
3 1.97 28712 15.7109 2 4980 29.643 5.8
4 2.07 57179 31.2879 2 5119 59.032 11.2
\,,Total Area: 182750 area Reject: 1000 One sample per 1.000 sec.
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«x% Calibration Data **¥
Calibration Name:
MiscC Information:

Fit Type: 3
Log Mol Wt =
A= 2.532977

Coefficient of Determination:

A + Bx + Cx"2 ¢ Dx"3

0.9302

2.115€15 C= -.5646824

GPC CALIBRATION PLOT

D= 3. 606432E-02

Ret Time Molecular Weight Log Mol Wt
3.50 ase0o 4.544
4.33 15000 4.176
4.83 3600 3.556
5.09 23S0 3.371
6.00 570 2.756
7.17 92 1.964
7.50 : 72 1.6&57
Log Mol Wt 6PC CALIBRATION PLOT
; =
1‘ pomm— —
]
4 —
16 | |
3 —t :
1 [ ]
2 +— ]
s [ —
| | | | |
1
18 2.8 3.8 4.0 S.8 6.8 7.8 8.8

Retention Time or Volume



CHART 104

~TAa FILE A:GFC3Z.HDR TAKEN 0B-05-1986 17:47:28
“—

- - P P PE P P P (=] = ~EFORT Db B P P P P B P

**************************************** **************************************

* Sample Name: USF3I9A 2-1=2.68 Operator Initials: GEF *
% Date: 08-05-1986 15:48:205 Method: DATA FILE: A:GFCIZ.FTS »
Interface: S Cycle#: 33 Channel#: O Vial#: N.A. *
Starting Feak Width: 60 Threshold: O *
*************************************************************&*****************
Instrument Type: HFLC/EBECEMAN Column Type: ULTRASTYRAGEL S00A *
Solvent Description: THF *

* Operating Conditions: T=35C FLOWRATE=2.OML/MIN *
* Detector 0O: 2S4NM/.1AU Detector 1: *
Misc. Information: CALIERATION/GFC *

*******************************************************************************
Starting Delay: 0.00 Ending Retention Time: 10.00
alibration file: GFCPHEN
olecular Weight Distribution Averages

Baseline TIMES: 3.85 to 10.00 MW: 22295 to 2
“rocess TIMES: 3.85 to 10. 00 M 22295 to 2
ctal Area: 243177
Mw= 1800
Mn= 334
iw/Mn= 5.3756
== 4852
v= 1551
% firea Log Mol Wt vs. Arear-Cumz Cum %
2.7 TTT T 1 ‘Miul T ]HHIIII ! wnnuil 168
— 75
Y.
-1 25
HILLL L 1A 1 Illjllll | |1111111 ] llllllll ] @
Mol Wt 5 4 3 2 1 8
18 18 18 18 18 18

ORiGu<AL PAGE IS
OF POOR QUALITY



ORIGINA e . CHART 10B

OF .
POOR Qua
. ea uDR TAKEN 0B-0S-19E o QUALITY
3w FILE fa: GFCIZ4.HDR TAKEN 0B 05-1986 17:350: 20
a5 3 22w GFC REFORT 6 e e D M M- P P

.\(-*****************************************¥-*¥r*********************************

Sample Name: USFI9A 2-2=2.68 Operator Initials: GEF *
1 @te: 0B-05-1986 16:04:45 Method: pATA FILE: A:GFC34.FTS *
aterface: o Cycle#: 34 Channel#: O Vial#: N.A. *
Starting Fea) Width: 60 Threshold: O *
*-e***************************************************************************
instrument Type: HFLC/EBECKMAN Column Type: ULTRASTYRAGEL S0O0A *
Solvent Description: THF *

Operating Conditions: T=35C FLOWRATE=2.OML/MIN *
Detector 0: 254WM/ . 1AU Detector 1: *

Misc. Information: CALIEBRATION/GFC *

******************************************************************************
it -ting Delay: 0.00 Ending Retention Time: 10.00

‘a. ibration file: GFCFHEN

iolecular Weight Distribution Averages

iz eline TIMES: .85 to 10.00 MW 2 22295 to 2
s cess -TIMES: Z.85 to 10.00 MW: 22295 to iy
‘otal Area: 198243
Aw= 1671
4r 328
v, M= 4.9600
v 4749
Ve 1407
% fArea Log Mol Wt vs. firea-Cum¥ Cun 7
2.7 TTT 1 1 pn|1111 IHHIII T T 1 IR 188
— 75
=
58 .
-1 25
TR |111111| | ‘llllll 1 lmnll | )
7 Hol Wt 5 4 3 2 1 8

18 18 1@ 16 ie 18



NASA FINGERPRINT VISCOSITY PROFILE USP 38A RESIN NASA LOTZ2-1

CHART 14A
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Rheometrice RECAF I1

iment No. @ =z Sample No. 1

tle:
5¢ FINGSERFRINT VISCOSITY FPROFILE USF 392 FESIN NoSA LOT2-1

serator- :CF

«t + and Time : Friday, August 15, 1986 - 1200 20 37

sev-ating Mode @0 DYMAMIC
weep Type @ CURE

=: w&iry : DISH & FLATE
RaDIUS : o8, 00
GAF : Q. S0

-tes
TEAIN =50%

R JUENCY =10 RAD/ESEC

ORIGINAL PAGE IS
OF POGR QUALITY
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~n EIRGERTRINT VISCOSITY ERDFILE UsF FESIN MNASA

0. ETox ETA ETAR" TARQUE TIM=
FOIZE FOIS5E FOISE GRAEMS-CM tMIn.
L. 2.aAZe+000 Z2.50Te+000  3.4Cle—-001 =, 320e—-001  S.0002+001 1.
5o T, S3TBe+000  3I.27%e+000  1,0I30e+000 4.318e—001 5. 100e+001 1,250
31 4,43Be+000  4.26Te+000 5, 5E2e-001 5.200e+001 1.270er002
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Fheometrice RECARF 11

vperiment No. 3 = Sample No.

. e:
Zo FINGERFRINT VISCOSITY PROFILE USSP T4 RESIN NAEA LOT2-2

I v

-ator :CF

13

1715053

aie and Time : Friday, Auguset 15, 1986 -
cecating Mode :  DYNAMIC ©
w g Type @ CURE

eomstry :  DI&H & FLATE

RADIUE : 25,00
GAF H G550

o =25 ¢
TOOLIN =350%
TREQUENZY =10 RaD/SEC
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Page 1 of 3

FABRIC TESTING

NAS8-36298

U.S. POLYMERIC O.E. 71108

WCA Fabric for NASA Lot# 2 (KAISER)

ia. Breaking Strength, lbs/in, WARP
ASTHM D1682

#2-25 #2-2E #2-3S #2-3E LOT2 AVG
PICK 55 X 37 40 48.0

CENTER 47 75 46 54 55.5
PLAIN S1 48 54 €3 54.0
AVG. 51.0 61.0 45.7 52. 3 52.5

ib. Breaking Strength, ibe/inch, FILL
ASTMD 1682

PICK 21 26 24 13 21.0
CENTER 21 20 19 17 19.3
PLAIN 29 23 28 28 27.0@
AVG. 23.7 23.0 23.7 19.3 22.4

2a. Carbon Assay, *
MDQAI 5560

PICK 99.7 99. 6 99.3 99. 4 99. 50
CENTER 99.8 99.8 99.9 99.8 99.83
PLAIN 99.7 99. 4 938.5 93.5 99. 53
AVG. 99.73 99. 6 99. 57 99. 57 99.62

2b. Hydrogen Assay, %
MDQAI 5560

PICK .02 <. 01 <. 01 .01 EST .008
CENTER .01 <. 01 <.01 <. 01 EST .003
PLAIN £ 01 . 02 <. 01 .91 EST .010
AVG. .213 EST .007 EST .00l EST .007 EST .007

2c. Nitrogen Assay, % .
MDQAI 5560

PICK .1 .2 .02 <. 05 EST .083
CENTER .1 .2 .01 .1 .103
PLAIN 1 <, 05 .10 <, 05 EST .@55
AVG. .1 EST .137 . @43 EST .04 EST .80
3. Visual Inspection See Charts 3A-3B
QCi-102

>
HITCO MATERIALS DIVISION

% 700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 549-1101 ¢ TWX (910) 595-1130 ¢ FAX # (714) 549-2858-5-2437
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WCA Fabric for NASA Lot# 2 (KAISER)

4. Specific Gravity, Units
PTHM-84
#2-28 #2-2E #2-3S #2-3E LOT2 AVG
1.6315 1.5957 1.6378 1.6072 1.6181
1.6659 1.6695 1.6194 1.6220 1.6442
1.6139 1.6559 1.6435 1.5999 1.6283
AVG. 1.637 1.640 1.634 1.610 1.630
S. pH, Units
CTM-24B
6.3 6.5 6.4 6.4 6. 40
6.4 6.5 6.4 6.3 6.40
AVG. 6.35 6.5 6.4 6.35 6. 40
6. TGA, °C at 50X Weight Loss SET UP# 1 SET _UP# 2
CTN-51 (AIR) 2-25 944 2-2E 876
2-3s 950 2-3E_ 876
AVG. 947 AVG. 876
See Chartse 6A-6D
7a. Atomic Absorption, ppwm
CTH-53B
#2-2S #2-2E #2-3S #2-3E LOT2_ AVG
Na S 12 11 15 10.8
K 1 ] ] 1 @.5
Ca 7 8 7 7 7.3
Mg 1 1 2 o 2.5
Li e _o _e _o 0.0
TOTAL 14 21 18 23 19. @
7b. Moisture Content, X%
CTH-53B
. @15 . 205 . 060 .010 . @223
7c. Ash Content, %
CTN-5S3B
. 000 . @15 . @15 . 020 . @12
8a. Filament diemeter, wmicrons, WARP
S.E.M. (Diemeters are an average of 10 measurements)
AVERAGE 10.92 10.15 10.72 10. 27 10. 51
Minimum 9, 20 g, 20 9. 60 9,25 S.21
Maximum 12.25 11.@5 11. 50 12.05 12.25
std. Dev 1.12 e.60 @. 56 ?. 84 0.84




Sa.

9b.

10a.

ieb.

l1@c.

Thread Count,

PTN-5A

AVG.

Thread Count,

PTM-5A

AVG.

Areal Weight as received,

PTH-3A

LEFT

CENTER

RIGHT
AVG.

Volatiles as received,

PTM-3A

LEFT

CENTER

RIGHT
AVG.

per

CA Fabric for NASA Lot# 2 (KAISER)

per inch,

#2-25
30

29

29

29
29
29.2

21
21
21
21
21
21.0

2.495
2. 467
2.475
2.479

.48
.45
. 08
.34

inch,

WARP

#2-2F #2-3S

29 29

29 29

29 3e

29 30

239 29

29.0 29.4

FILL

22 22

22 22

22 22

22 22

22 22

22.0 22.0
gm/4x4

2.455 2.579

2.435 2.529

2. 466 2.553

2.452 2.554

%

. 45 .39

.41 .40

. 04 . 04

. 30 .27

Weight change on Acetone wash, X

PTHM-3A

LEFT

CENTER

RIGHT
AVG.

. 28
-.04
—020

.01

. 25
-.08
3 12

.01

.19
-. 08
-.12

. 00

WOA FPBDIric 10X A A . &

#2-3E
29

29

29

29

29
29.0

21
21
21
21
21
21.0

2.481
2.454
2.479
2.471

.40
- 45
. 00
.28

. 20
-. 04
-.16

.02

U.S. Polymeric

Aoq U O

Hamid M.

Quraishi,

Page 3 of Q3

LOT2 AVG
29.3

29.0
29.3
29.3
23.0
29.2

21.5
21.5
21.5
21.5

21.5
21.5

2. 503
2.471

2.493
2. 489

.43
.43
+ 04
.30

. 23
-. 06
=15

.21

Manager

Quality Assurance Department
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PREPREG TESTING

Page 1 af 6

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707

U S Polymeric
NASB8-36298
U.s. POLYMERIC O.E. 71108
FM 50643 NASA LOT# 2 U.s.P. LOT# DO9S280 (KAISER)
ia. Reein Content, Soxhlet, %
CTM-6D
ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3
START END START END START END
33. 4 33.6 33.9 35.6 33.3 33.9
32.6 34.5 33.5 34.8 33.6 33.1
32.2 34.4 34.3 32.8 32.4 33.0
AVG. 32.7 34.2 33.9 34.4 33.1 33.3
NASA LOT# 2 AVERAGE 33.6
ib. Filler Content, Soxhlet, %
CTM-6D
13.7 13.8 13.9 14. 6 13.7 13.9
13.4 14.2 13.7 14.3 13.8 13.6
13.2 14.1 14.1 13.5 13.3 13.5
AVG. 13.4 14.0 13.9 14.1 13.6 13.7
~ NASA LOT# 2 AVERAGE 13.8
ic. Cloth Content, Soxhlet, %
CTM-6D
52.9 52.6 52.2 49. 8 53.0 52.2
54. 0 S51.3 52.8 S50.9 52.6 53.3
54. 6 51.95 51.6 s53.7 54.3 53.5
AVG. 53.8 51.8 52.2 51.5 53.3 53.0
NASA LOT# 2 AVERAGE 52.6
2. Volatile Content, %
PTH-17B
2.7 2.5 2.3 2.5 2.4 2.6
2.7 2.6 2.5 2.5 2.5 2.4
2.8 2.7 2.7 2:6 2.5 2.3
AYVG. 2.7 2.6 2.5 2.5 2.5 2.4
HASA LOT# 2 AVERAGE 2.5
3. Flow, 1000 psi, *
PTM-196
18.2 17.2 17. 0 16.8 17.8 15.3
17.8 17.8 16.7 16.1 17.5 16.0
17.9 17.4 17.7 17. @ 16.6 15. 5
AVG. 18.0 17.5 17.1 16.6 17.3 15.6
NASA LOT# 2 AVERAGE 17.0
Og\s\
HITCO MATERIALS DIVISION

(714) 549-1101 * TWX {910) 595-1130  FAX # (714) 549-2858-5-2437
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FM _S5064J NASA LOT# 2 U.S.P. LOT# D@928@ (KAISER)

4. Resin Content, Dry Basis, %
PTM-16F, Type Il

ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3

START END START END START END
33.5 34.6 34.8 34.6 33.8 33.8
33.3 35.1 35.3 35.2 34.6 33.2
34.1 35.8 35.8 35.3 34.4 323.3
AVG. 33.6 35.2 35.3 35.0 34.3 33. 4

NASA LOT# 2 AVERAGE 34.5

5. Tack, lbs
PTM-80

46 40 36 26 3e 24
NASA LOT#2 AVERAGE 34

6. Gel Time, Seconds
PTM-20E

75 61 1) 87 78 54
NASA LOT# 2 AVERAGE 69

7a. Atomic Abeorption, ppm

CTM-S3B
ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3 LOT#2
START END START END START END AVG.
Na 6 7 6 8 7 6 7
K Q 1 1 1 1 1 1
Ca 7 9 7 13 -] 12 9
Mg 1 2 1 2 2 2 2
Li o 2 2 ] 2 2 2
TOTAL 14 19 15 24 18 21 19

7b. Moisture Content, X
CTM-53B

ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3

START END START END START END
1.93 2.03 1.99 1.92 1.89 1.78

NASA LOT# 2 AVERAGE 1.92

7c. Ash Content, %
CTM-53B

.03 . @5 . 08 . @2 .03 . 06
NASA LOT# 2 AVERAGE .04
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FM S064J NASA LOT# 2 U.S.P. LOT# D2928@ (KAISER)

8. TGA, % Weight Loss at S00°C
CTM-51 (Nitrogen)

ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3

START END START END START END

8.7 9.3 9.2 9.3 8.6 9.8
NASA LOT# 2 AVERAGE 9.2

See Chart 8A-8F
9. DSC, «C
CTHN-50A

183 184 184 185 184 183
NASA LOT# 2 AVERAGE 184

See Chart SA-SF

10. Infrared (IRZB) Baseline

CTH-21C
.83 .82 .81 .80 .78 .77
NASA LOT# 2 AVERAGE .80
See Chart 10A-10F
11. Environmenfal History Date manufactured: 30 May 1986

Packaged in: MIL-B-131 Class 1
bag supported in
cardboard carton

Date shipped: 31 July 1986 in

40*F truck

12. Specific Gravity, Cured, Units
ASTM D 792

1.43) 1.435 1.432 1.435 1.433 1.432
1.430 1.433 1.432 1.435 1.432 1.430
1.430 1.433 1.432 1.435 1.433 1.430
AVG. 1.430 1.434 1.432 1.435 1.432 1.431

NASA LOT# 2 AVERAGE 1.432

13a. Tenaile Strength, ksi, WARP
FTMS 406-1011

18.74 18.64 19. 84 20. 24 18.59 19.64
18.88 - 20.26 19. 20 18.37 19.69 18.91
21.49 19. 20 19.12 18. 66 19.94 i8. 20
20. 07 18.20 19. 04 19. 66 17. 38 19. 34
21.17 18.72 18. 86 18. 29 20.76 18. 48
AVG. 20.07 19. 00 19. 21 19.04 19.27 18.91

NASA LOT# 2 AVERAGE 19.25
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FM _S5064J NASA LOT# 2 U.S.P. LOT# D29280@ (KAISER)

13b. Tensile Modulus, wmsi, WARP
FTMS 406-1011

ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3

START END START END START END
2.15 2.14 2.21 2.29 2.21 2.46
2.19 2.12 2.18 2.04 2.10 2.54
2. 06 1.98 2.21 2.14 2.33 2.47
2.32 2.13 2.02 2.08 2.09 2.25
2.22 2.0) 2.11 2.16 2.14 2.14
AVG. 2.19 2.08 2.15 2.10 2.17 2.37

NASA LOT# 2 AVERAGE 2.18

13c. Teneile Elongation, %, WARP
FTHMS 406-1011

1.00 1.10 1.16 1.9 1.05 1.02

. 87 1.23 1.18 1.12 1.22 . 96

1.9 1.04 .99 1.10 1.14 .94

.93 1.00 1.14 1.08 1.07 . 88

1.15 1.6 1.02 1. 05 1.29 1. 03

AVG. 1.01 1.09 1.10 1.@9 1.15 . 97

NASA LOT# 2 AVERAGE 1.07

14a. Flexural Strength, Kei, WARP
FTHMS 406-1031

28. 36 28. 03 28. 20 29.18 31.72 27.38
29.22 29. 56 28.52 35. 07 30. 60 26.91
29.15 28. 84 27.17 33. 20 31.62 26.57
28. 46 29.81 29. 68 32. 07 32.55 25.98
30. 25 30. 04 29. 20 29.76 32. 24 25. 68
AVG. 29.@9 29. 26 28.55 31.86 31.75 26. 5@

NASA LOT# 2 AVERAGE 29.350

14b. Flexural Modulus, wmei, WARP
FTMS 406-1031

2.19 2.06 2.@3 2.11 2.11 1.86
2.34 2.85 2.01 2.28 2.19 1.98
2.15 1.93 2.02 2.13 2.06 1.87
2.04 2.05 1.95 2.23 2.24 1.96
2. 25 2.03 1.88 2.11 2.15 1.90
AVG. 2.19 2.02 1.98 2.17 2.15 1.91

NASA LOT# 2 AVERAGE 2.07
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FM 5064J NASA LOT# 2 U.S.P. LOT# D29280 (KAISER)

1Sa. Compressive Strength, ksi, WARP
FTMS 406-1021

ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3

START END START END START END
22.11 22.55 17.04 24.22 25.35 20.23
19.69 19.48 23. 02 18.64 24.50 19.61
20. 84 24.58 23.02 20. 68 24.83 18.35
18. 34 23.89 23.54 25.67 23.67 20.27
20.81 22.74 23. 56 24.19 24. 20 20. 02
AVG. 20.36 22.65 22.04 22.68 24.51 19.69

NASA LOT# 2 AVERAGE 21.99

1Sb. Compressive Modulus, mei, WARP
FTHMS 406-1021

2.05 2.02 2.13 2.20 2.05 2.08
2.03 2.08 2.10 2.29 1.99 2.20
2.09 2. 06 2.05 2.35 2.14 2.20
2.14 2.04 2.05 2.23 2.00 2.12
2.02 2.00 2.03 2. 21 2. 06 2. 27
AVG. 2.07 2.04 2.07 2. 26 2.5 2.17

NASA LOT# 2 AVERAGE 2.11

16. Double Shear Strength, ksi
FTHMS 406-1041A

2.40 2.87 2.60 2.69 2.15 2.70
2.47 3. 07 2.96 2.51 2.42 2.43
2.56 2.93 2.79 2.91 2.49 2.59
2.43 2.72 2.77 2.60 2.41 2.58
2.68 2.76 2. 66 2.69 2.37 2. 55
AVG. 2.51 2.87 2.75 2.66 2.36 2.57

NASA LOT# 2 AVERAGE 2.62
17. Barcol Hardness, Units

ASTHM D-2583
(Average of 10 determinations)

59.2 59.9 57.1 55. 2 63.0 60.6
NASA LOT# 2 AVERAGE 59.2

18. Residual Volatilee, %

PTM-98
1.31 1.32 1.34 1.50 1.31 1.28
1.45 1.29 1.35 1.31 1.34 1.29
1.32 1. 46 1.51 .37 1.33 1. 29
AVG. 1.36 1.36 1.40 1.40 1.33 1.29

NASA LOT# 2 AVERAGE 1.35
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FM S064J NASA LOT# 2 U.S.P. LOT# DO9280 (KAISER)

19. Reein Content, Pyrolysis, %

CTM-14B
ROLL#1 ROLL#1 ROLL#2 ROLL#2 ROLL#3 ROLL#3
START END START END START END
29.70 31.74 32.23 31.64 31.92 30.67
30.11 33.43 33.15 32.19 31.72 3. 38
31.13 32. 96 31.89 32. 06 31.53 30. 46
AVG. 3@.32 32.71 32.42 31.96 31.72 30. 50

NASA LOT# 2 AVERAGE 31.61
20. Acetone Extraction, %

CTM-18A
4.55 5.78 6.19 S.23 S.61 5.33
5.15 6.14 4.56 4.49 6.25 4. 48
5.40 6. 87 S.02 S.77 5. 00 4.83
AVG. 5.03 6. 26 5. 26 5.17 5.62 4. 88

NASA LOT# 2 AVERAGE 5.37

21a. CTE, in/in *F, with PLY

PTHM-61B
2.66 3. 06 3.80 2.71 2.77 2.96
2.94 3.92 4.14 2.73 1.96 2. 41
AVG. 2.80 3.49 3.97 2.72 2.37 2.69

NASA LOT# 2 AVERAGE 3.01

21b CTE, in/in °*F, Cross PLY

PTM-61B
7.21 6.15 6. 66 2.88 3.0e5 3.34
3.45 4.18 4. 24 .12 2.13 3.83
AVG. 5.33 5.17 S5.45 3. 00 2.59 3. 59

NASA LOT# 2 AVERAGE 4.19

See Chart 21A-21F

U.S. Polymeric

Aoyt B

Hamid M. Quraishi, Menager
Quality Assurance Department
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U S Polymeric
Page 1 of 2
FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 71108

1ller Lot for NASA Lot# 3

1. Carbon Content, X SAMPLE
QAI-5560 #3A-1 #3A-2 #3A-3
99. 40 99, 32 99, 44
NASA LOT# 3 AVERAGE 99.39
2. Ash Content, % Q. 000 0. 000 2. 000
PTH-718B 9. 000 2. 000 Q. 005
AVG. ©.000 0.000 0. 002
NASA LOT# 3 AVERAGE 0.001
3. Atomic Absorption, ppm #3A-1 #3A-2 #3A-3 LOT#3
CTK-53B AVG.
(Values are average of Na 6.0 6.0 6.0 6.0
2 determinations) K 2.5 1.0 2.0 1.8
Ca 2.5 2.5 2.0 2.3
Mg .0 0.0 2.0 2.0
Li 0.0 0.0 2.0 0.0
TOTAL 11.0 9.5 10. 0 10. 2
3a. Moisture Content, X .210 . @15 2. 000
CTM-5S3B L 005 1 020 .
AVG. . 008 .0218 Q. 000
NASA LOT# 3 AVERAGE .008
3b. Ash Content, X . @225 . 0002 . 200
CTM-53B . 025 £ 210 L 000
AVG. .@25 . 205 . D00
NASA LOT# 3 AVERAGE .010
4. pH, Units 4.80 4.75 4.85
ASTH D1512 4.95 4.80 4.89
AVG. 4.88 4.78 4,82
NASA LOT# 3 AVERAGE 4.83
. Particle Size, wicrons AVG. .51 .51 .42
S.E.N. procedure Maximum .99 .88 .85
(Average valuem are Miniwmum .20 .18 <15
of 20 determinations) Std. Dev .23 . 20 «17
NASA LOT# 3 AVERAGE SIZE .48
6a. TGA, *C st 3S0% Loss 864 860 850
CTM-51 NASA LOT# 3 AVERAGE 858

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 * (714) 548-1101 TWX (810) 585-1130 = FAX # (714) 549-2858-5-2437




Page 2 of 2

ille ot for NASA Lot#

6b. TGA See Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charts 7A-7C
CTH-72
7a. Particle Size, wmicrons #3A-1 #3A-2 #3A-3
CTH-72 . 89 .94 . 89
. 94 . 83 ; 86
AVG. .92 . 88 .88

NASA LOT# 3 AVERAGE .89
U.S. Polymeric

Hamid M. Quraishi, Nansger
Quality Assurance Department
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Page 1 of 2
RESIN TESTING
NAS8-36298
U.S. Polymeric O.E. 71108

USP-39A Resin Lot for NASA Lot# 3

1. Resin Solids, % #3-1
PTHM-7C 79.3
78.1
77.2
AVG. 78.2
2. Specific Gravity @ 25°C 1.181
PTN-29C
3. Viscosity, Brookfield, cps. @ 22.8+C 15, 000
PTM-14C
4. Gel Time, min:sec 4:22
PTM-47B
5. Atomic Absorption, ppm Na 18.0
CTM-53B K 1.8
(Values are averages of Ca 5.8
four determinations) Mg 1.3
Li 0.0
TOTAL 26.8
6. Volatiles, Gas Chromatography See Charts 6A
CTM-55
7. TGA, % Weight Loss at 500 C 39.9
CTHM-51 (AIR)
See Chart 7A
8. DsSC, temperature °C 185
CTHM-50A
See Chart 8A
9. HPLC See Chart 9A
CTM-4SA
10. GPC, Average molecular wt. 1932
CTHM-49A
Bee Chart 10A
~— 11. pH, units 8.2
CTM-1B

7
L
g: 2 HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 549-1101 « TWX (910) 595-1130 © FAX # (714) 549-2858-5-2407



12.

13.

14.

15.

Page 2 of 2

USP-39A Resin Lot for NASA Lot# 3

Phenol Content, X
CTM-55 Appendix 1

Chang’s Index, wl.
CTHM-5B

RDS, Minimum Viscosity, cps.
CTH-57A

NMR
Vendor procedure

#3-1
11.64
12. 02
AVG. 11.83
22.2
Min. Viec. °C
#3-1 175 111
See Charts 14A

See Charts 15A

U. S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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TYPICAL GAS CHROMATOGRAPH SET-UP

opernor__g.m%'_

Column

Length _ B e
Bis. AN o
Liquid Phase i‘

| [R Y @78
support (SKAPHPAC.

Iesn_%
Carrier Gas
Rotameter

inlet Ptess:ﬁ psig

Rate 32— wl/min
CHART §

PEED
SAMPLE uﬁﬂﬂy_:l
Size _LL0S U

Date _JBJ“?.LXL_
Dclector__ﬂ_Q___
Yoltage
Sensit,
Flow Rates, mi/min

Hydrogen ‘GQ_ Air

Scavenge —————————
Split
Temperature, 90—

Det. 2AL2 Inj. Q0
Column Initisl B2

Final

Rate 1 ;‘fIAL_

-

Solvent
Concn. w

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEOH

ETHANOL
MECL2
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

—
O 00 EN KO
oo W U1 00 00

= WWHH-
O oOoON
o0 N

15.03
17.98
19.6

22.08
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Mmoo C=0. 16892 @HS/ML MI=C.  C=a. 18832eMS/nL
TIME. 152 o
25 e TIME: 1523
DATE: 1Z2-11/8€ : Doed
i o) T e - t‘F’TE 14"11"’t’t
HFERRTOR - JGo GFEFATOR: JGZ
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DELRY T2 DELRY TIME - .@@
CHARS CHAN. @
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CHART 9A

DATA FILE A:FHENOZB.HDR TAKEN 09-05-1986 11:46:23
2 32w AREA FERCENT REFORT 5655 3 3 3 53

**!—***************************************************************************-

* Sample Name: USFZ9A,%-1,C=6.93 Operator Initials: JGZ
* Date: O09-05-19B6 11:46:23 Method: FHENOLIC DATA FILE: A:PHENDZ2B.FTS
+ Interface: 4 Cycle#: 28 Channel#: O Vial#: N.A.

% Starting Feak Width: 10 Threshold: .01
************************************************&****************************»
% Instrument Type: BECKMAN HFLEC Column Type: MICROBONDAFALK c-18

* Solvent Description: THF /WATER, 2:1 BY WEIGHT

* Operating Conditions: K.T., FLOWRATE=1.5 ML/MIN

* Detector ©: 220NM/.SAU Detector 1:

*

Misc. Information: LENGTH=2S
*****************************************************************************+

Starting Delay: 0.00 Ending Retention Time: 10.00
Fk Ret Feak Area B Feak Normalized Area/
No. Time Area % L Ht. 7% Height
2 1.78 B9260 53.04%4 2 S:100 100. 000 17.5
3 1.93 25796 15.3310 2 45619 28.899 S.6
4 2.03 53203 31.6196 2 4863 59.604 10.%9
Total Area: 168258 Area Reject: 1000 One sample per 1.000 sec.

aF PR
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6PC CALIBRATION PLOT

«** Calibration Data X%
Calibration Name:
Micc Information:

Fit Type: 3
Log Mol Wt = A + Bx + Cx™2 + Dx"™3

D= 3.606432E-02

A= 2.532977 B= 2.11581%5 C= -.5646524

Coefficient of Determination:

0.9902

Ret Time Molecular Weight Log Mol Wt
3.50 35000 4,544
4,33 15000 4,176
4.83 3600 . S56
5.09 2350 3.371
&6.00 570 2.756
7.17 92 1.964
7.50 72 1.857
Log Mol Wt CPC CALIBRATION PLOT
S = —
1w | —
4 — —
18 ::: :::
3 — —
w [ ]
2 —
L |
| ] | | |
i
18 2.8 3.8 4.0 S.8 6.8 7.8 8.8

Retention Time or Volume
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~- y FILE A:GFC3S.HDR TAKEN 0B8-05-1986 17:53: 34

—

*-E******************************************

e e P W P P GFC REFORT *

CHART 10A

4&%&4&*&4&4&4&

*********************************

Lample Name: USF3I9A 3I-1=2.68 Operator lnitials: GBEF *
Date: 08-05-1986 16:21:21 Method: DATA FILE: A: GFCIS.FTS *
sterface: S Cycle#: 35 Channel#: O Vial#: N.A. *
¢ -arting Feak width: 60 Threshold: *
******************************************************************************
_Instrument Type: HFLC/ERECEMAN Column Type: ULTRASTYRAGEL 500AR *
Solvent Description: THF *
Dperating Congitions: T=35C FLDNRATE=2.UML/MIN *
Detector OC: 254NM/. 1AU Detector 1: *
Misc. Information: CALIERATION/GFC *
% ****************************************************************************
tarting Delay: ©.00 Ending Retention Time: 10.00
‘a ibration file: GPCPHEN
o scular Weight Distribution Averages
iaseline TIMES: 3.85 to 10.00 MW: 22295 to 2
r~cess TIMES: .85 to 10.00 MW 22295 to 2
-c al Area: 203112
iw= 1932
in= 297
Tw Mn= 6.5017
1z 426
v o= 1642
% frea Log Mol Wt vs. firea—Cum” Cum %
2.7 TT 71 1 |nnni UL 1 AR T 188
—
58
: 1%
IR ety i hHlill | hHIlll hUllll | 8
| Hol Wt G 4 3 2 1 )
- 18 16 10 18 18 18
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NASA FINGERPRINT VISCOSITY PROFILE USP 30A RESIN NASA LOT 3-1

1. OE4

< )
a1 € lonra bt bt bassra s 1

(V> 3siod +¥Y13

1. OE-1

2. OE2

c

DEG.

TEMP

3. OEl



eometrice RECAE 1T

Trcle

1854 FINGERFRINT VISCOSITY FROFILE USF Tk FESTN NASA LOT =-1

vator :CP

"
-

v

va e and Time : Friday, fugust 15, 1986 - 15:26: 35

-

Mode @ DYN&MIC
Zv. ep Type @ CURE
Secmetry @ DISH & FLATE

RADIUS
GaF

25.00

Q.50

10 RAD/SEC

CRGINAL PAGE I

OF #OOR QUALITY



G. AT ETA’ ET/Y TORGUE TIME T i
O1ZE FOISE cGISE GRAMS—-LUN MIN. DEG. C
1 1.E2Te+«00T  1.8T62+007  4.504ds+301  2.3158+002  Z.000=2-001 0 DL 0004001
2 1.BT0e+00T  1.8I25e+007 I.8%Le~001 Z2.I3Z1e+002  1.000e+000 I, Z00e+001]
~— T 1.640e+00T  1.680e+G0T  I.551e+001  2.0BOe+G0Z  2,000e+000 . T00e4001
4 1. T75e+003  1.376e+003  Z.174e+001 1,74Ze+002 .00 O Z.AGe+ D01
S 1.0% 1.096e+007 2.9514e+001 1.3ESe+002 4.0900e D ZL600e-0
& B.598e+007  B.5Fbe+002 2. 120e+001 1,086e+002 5,00 N T.800e+001
7 G.5TTE+002  &£.T55Fe+002 Z.23T3e+001  B.T11e+00l 6. 000e+000  T.900e+001
8 S.0&8Te+002 5.0552+002 2.205e+001  6.380e+001 7.000e+300
9 IR.INTL+00D  T,EFT7e+002 2.00%9e+001 4,91 Sp+001 8. 000e+000
10 T.0TSe+002 3, 026e+002  Z.01&e+0301  TLB1Ge+00! S o)0e+ 000
11 2L.D6Te+00D 2.T542+002 Z.004p+00) .97 Ze+001 1.000e+001]0 e+
12 1.873e+002 1.86Ze+002 Z.007e+0d1  2,354e+001 1. 100e+001 4,9 0Ce+001
1T 1.45Qe+002 1.475e+00Z2 1.75107e+001 1.87le+00! 1. 200e+001  5,000e+001
14 1. 200e+002 1.1852+002 1.818e+d01 1,507e+001 1. Z200e+001 S.Z0Ce+ 221
15 9,.5552+001 9.484=+001 1.47%e+001 1.206e+001 1.400e+001 5.4
15 7.890e+201 T.79T2+001 1.770+001  9,907e+000 1, Z00e+001 5. &600e+001
17 6.5879e+001 A.5T0e+001] 1.082e+001 8.T41e+000  1,500e+001  5,.800e+001
1% 5.S%302+201  S5.513e+001 9.Z40e+000 T, O25e+000 1.700e+001 4. 000e+001
19 J4,.797=2+001 4,73 Te+n01  7.B14e+000 5,0Z1e+000 1.800e+00] S 200e+001
=0 4,.102e+0031 4,046e+001 b.7468e+000 S.1S1e+000 1. 00Ce+001 6. 300e+001
2 D51 0e+001 T, A446Te+001  5,.702e+000 4.404e+000 2.000=+001 5. &£00e+001
27 TLOo0be+0l 2.545%e+001 A4, 7T4As+000  I.774e+000  2.100s+001 B T00e+001
2T T, A08e+001  Z2.TZ7Te+C010 4.225e+000 T.272e+000 I, Z2002+001 6H.907e+701
24 2.257e+001 D.228e+001 F.622 - 2,8Ta80+000  2.IT300e+0001 7.1002+001
25 1.9Z2%e+ 00t 1.902+001 T.125 ) 2.474p+000 2.400e+001 7.0 ev00]
5 1.555e+001 1.6T76e+001 2,50 7e+000 2.077e+000 2. T002+001 T S00e+0]
=7 1.47Ze+001 1.458e+001 2, 270e+000 1.550e+000  2.46002+001 7. 700+ 001
23 1. TELeE+00] 1.267e+001  2.151e+000 1.60Te+000  Z.700e+001 7, F00e+001
-~ 9 1. 155e+001 1.135e+001  2,176e+000 1,451 e+00C Z.B800e+001 5. 100e+001
=0 F.S81e+000 F.T7IToHe+000  1.463Be+000 1. 240e+00 2,50 le+l01 8.200e+001
=1 G.T87e+000  F.266e+000  1.T04e+000 1.175e+000 T.0002=001 8.4C0e+001
T2 8,2%5e+000  B.215e+000 1.170e+000 1.043Te+000  IT.100e+001  B.4L00z+001
=T g.047e+000  7.771e+0C0 1, 1028+000 1.010e+000 JI,200e+001 Z.EDNe+001
T4 £.981e+000  6.5TTe+000  8,.01%9e-001 8,77 le-001 T.I200e+001 Q. OO0e+001
IS A.0F0e+000 4.0235e+000  B.276e-001 7.6482—001 3. A00e+001 ye+00 ]
T4 S.52Re+0I0 5, 54Fe+0010 b.517e-001 7.020=2—001  2.S00s+001 12+001
R 5. OXIRe+000 5,.070e+000  4,197e-001 .30 0e-001 . H00s+001 2. 6008+001
=3 4.521e+000 4.577e+000 1.T506e-001 5.751e-001 3. 700e+001 Q.8 01
ST TLES] e+000  T.3442+300  1.960e-C01 4,E837-001 I.800s+001 1. 000e+000
a0 T.181e+000  3.171e+000 2.447e-001 T.9222-001 T.200e-rCl] 1.020e+002
41 TOESOe+000 Z.R40e+000  Z.3FB8e-D01 T.EE0e—-001 4,000e+001 1.040e+00T
~ 47T 2,TTle+00n 2.71ée+00n 2.202e-001 T,A47Be—-001  4.1002+001 1.05802+002
T Z.S56Te+000  Z.4402a+D00  7.0Z%e-001 L. 215e~-001 4, 200e+001 1. 070Ce+302
44 T.AA57=+000 2,107e+000  1.28Te+000 3.0R5e-001 4, Z00e+001 1.650e+002
15, 1.T700s+000  1.578e+000  7.540e-001 2. 158e-0n01  4.400e+001 1. 1102+002
44 2.1082+000  1.951e+000  7.873e-—-001 2.648e-001 3, 500e+001 1.130e+002
47 .44 Ay D, 17 Sew000 1.14T2+000  I.08Fe-001 4. 800e+001 1. 150e+002
1T T, AATe+000 2, T343e+00) 1, Z&Iewd00 TL.T4Te2-001 T3, 7004001 1.17Ce+002
45 2.15Ee+000 1.6T74e+000 1,135e+000 2.757e-001 4, 800e+001 1.180e+002
S0 DTS Te+00D 2, 5834e+00] 1.7985e+0 4, 05482001 4.%00e+001 LD e 0Z
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1 t:i'-)E“‘U'J )
E42e+000
7 &+ 000
1 OB e+000
275e+001

ETAC
=i gE
2.7 G e N0
oL e Te+ 00

T A&SGe+00]
4,48 58+0

b, 23T+ 00
VS0 %e+000
1.180e+001

1
= =
o2
1
=

L AOTe+000

45Te-001
Ot Be+D0DC

TihE
MIN.,
€ O0Ne+0D]
g, 100e+001

ZNDe+00]
400e+001
500e+001
SHO0e+ 301
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FABRIC TESTING

NAS8-36298

Page 1 of 3

ia. Breaking Strength, lbe/in,
ASTM D1682

ib. Breaking Strength, lbas/in,
ASTHM D1682

2a. Carbon Assay, %
MDQAI 5560

2b. Hydrogen Assay, X
MDQAI 5560

2c. Nitrogen Assay, %
MDQAI 5560

U.S. POLYMERIC O.E. 71108
WCA Fabric for NASA Lot# (KAISER)
#3-1E
PICK 35
CENTER S2
PLAIN 83
AVG. 46.7
PICK 17
CENTER 25
PLAIN 31
AVG. 24.3
PICK 99.5
CENTER 99.9
PLAIN 99. 6
AVG. 99. 67
PICK . @02
CENTER <. 01
PLAIN <, 01
AVG. EST .007
PICK .03
CENTER .03
PLAIN : @5
AVG. EST .037

3. Visual Inspection
QCi-102

4. Specific Gravity, Units
PTHM-84

S. pH, Units
CTM-24B

6. TGA, °C at 50% Weight Loss
CTHM-51 (AIR)

HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 548-1101 » TWX (910) 595-11

See Chart 3A

AVG.

AVG.

1.6432
1.6408

1.6187
1.634

6.4
6‘4

SET UP #1
#3-1E 949

See Chart 6A

30 o FAX # (714) 549-2858-5-2437



7a.

7b.

7c.

Sa.

9Sb.

10a.

10b.

Page 2 of 3

WCA Fabric for NASA Lot# 3 (KAISER)

Atomic Absorption, ppm
CTM-53B

Moisture Content, %
CTH-53B

Ash Content, X
CTH-53B

Filament diameter, microns, WARP
S.E.M. procedure

{dismeters are an average

12 measurements)

Thread Count, per inch, WARP
PTM-5A

Thread Count, per inch, FILL
PTH-5A

Areal wveight as received, gm/4x4

PTHM-3A

Volatiles as received, %
PTHM-3A

Na
K
Ca
Mg
Li
AVG.

AVG.

AVG.

LEFT

CENTER

RIGHT
AVG.

LEFT

CENTER
RIGHT

AVG.

#3-1E

kwmsw

18

. 030

. @15

43-1E
AVERAGE 10.19
Minimum 9.5
Maximum 12.05
std. Dev ©.97

#3-1E
29
29
29
29
29
29.0

22
22
22
22
22
22.0

2. 495
2. 480
2. 9506
2. 494

. 40
.36
£ 40
.39



Page 3 of 3

WCA Fabric for NASA Lot# 3 (KAISER)

10c. Weight Change on Acetone Wash, % #3-1E
PTM-3A LEFT .04
CENTER -.08

RIGHT L 908

AVG. .01

U.s. Polywmeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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Page 1 of 4

PREPREG TESTING

NAS8-36298

U.S. POLYMERIC O.E.71108

FM S@e64J NASA LOT# 3 U.S.P. LOT# C22138 (KAISER)

1ia. Resin Content, Soxhlet, % ROLL#1-S
CTH-6D 33.3
33.9
32.7
AVG. 33.3
ib. Filler Content, Soxhlet, % 13.6
CTM-6D 13.8
13.4
AVG. 13.6
1ic. Cloth Content, Soxhlet, % 53.1
CTHM-6D S$2.3
53.9
AVG. $3.1
2. Volatile Content, % 2.2
PTK-17B 2.0
1.8
AVG. 2.0
3. Flov, 1000 psi, % 11.8
PTHM-19G 16.0
17. 0
AVG. 14.9
4. Resin Content, Dry basis, % 33.8
PTH-16F, Type II 34.7
34.2
AVG. 34.2
5. Tack, lbs 15
PTH-80 :
6. Gel Tiwe, seconds 54
PTHM-20E
7a. Atomic Absorption, ppm Na S
CTH-53B K (-]
Ca "]
Mo )
Li 2
TOTAL 11
7b. Moisture Content, X 1.76
CTHN-53B

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 543-1101 » TWX (910) 5§95-1130 ¢ FAX # (714) 549-2858-5-2437



FM _S5064J NASA LOT# 3 u.s.pP.

Page 2 of 4

LOT# C02138 (KAISER)

7c. Ash Content, %
CTN-53B

8. TGA, % Weight Loss at 500-C
CTHM-S1 (Nitrogen)

9. DSC, *C
CTH-5S0A

10. Infrared (IRZB) Baseline
CTM-21C

11. Environmental History

12. Specific Gravity, Cured, Units

ASTM D792

13a. Tensile Strength, ksi, WARP
FTHS 406-1011

13b. Tensile Modulus, wsi, WARP
FTMS 406-10211

13c. Tensile Elongation, X%, WARP
FTMS 406-1011

14a. Flexural Strength, kei, WARP
FTMS 406-1031

See Chart 8A
First Temp

See Chart SA

ROLL#1-S
.22
9.2

180

.82

See Chart 10A

Date manufactured:

Packaged in:

Date shipped:

2 May 1986

MIL-B-131 Class I
bag supported in
cardboard carton
16 June 1986
in 40*F truck

AVG.

AVG.

AVG.

AVG.

AVG.

1.435
1.436
1.435
1.435

19. 20
19.76
19.05
17.08
19.50
18.92

1.77
1.85
1.96
1.93
2.03
1.91

.84
1.40
1.28
1.13

1.16

27. 34
27. 45
24. 89
28. 50
27.55
27.15
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FM Se64J NASA LOT# 3 U.S.P. LOT# C02138 (KAISER)

14b. Flexural Modulus, wmsi, WARP ROLL#1-S
FTMS 406-1031 1.49
1.60
1.55
1.78
1. 55
AVG. 1.59

15a. Compressive Strength, ksi, WARP 19. 80
FTMS 406-1021 19.13

15.90

20. 25

19. 47

AVG. 18.91

15b. Compregesive Moduluse, wsi, WARPF 2.20
FTMS 406-1021 2.29

2.2}

1.93

2.14

AVG. 2.15

16. Double Shear Strength, ksi 2.79
FTHMS 406-1041A 2.81
2.75

2.76

2.56

AVG. 2.73

17. Barcol Hardness, Unite 61.9
ASTM D-2583
(Average of 10 determinations)

18. Residusl Volatiles, % .83
PTM-98 . 90
1.08

AVG. .93
19. Resin Content, Pyrolysis, % 30. 06
CTM-14B 31.20
30,14
AVG. 30. 47

20. Acetone Extraction, % 3.22
CTM-18A 3. 40
4.04

AVG. 3.56

2ia. CTE, in/in *F with PLY 4. 04
PTHM-61B 2. 06

AVG. 3.05
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FM _S5064J NASA LOT# 3 U.S.P. LOT# C22138 (KAISER)

2ib. CTE, in/in *F Cross PLY 8.29
PTHM-61B 13.37
AVG. 10.83

See Chart 21A

U.S. Polymeric

Hamid M. Quraishi, Manager
Quality Assurance Department
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FILLER TESTING
NAS8-36298
U.S. POLYMERIC O.E. 711e8

lle ot for NASA lLot#

1. Carbon Content, % SAMPLE
QAI-5560 #4-1 #4-2 £#4-3
99.75 99, 57 99,17
NASA LOT# 4 AVERAGE 99.50
2. Ash Content, % . 205 . 000 .010
PTH-71B . 021 +915 . 905
AVG. .013 . 208 . 208
NASA LOT# 4 AVERAGE .010
3. Atomic Absorption, ppm #4-1 #4-2 #4-3 LOT#4
CTH-53B AVG.
(Values are average of Na 2.0 2.0 1.0 1.7
2 determinations) K 1.5 2.0 1.0 1.5
Ca 1.5 2.3 1.5 1.2
Mg 1.0 1.0 2.0 @.7
Li .0 2.0 0.0 2.0
TOTAL 6.0 5.5 3.5 5.0
3a. Moisture Content, % ©.018 2. 005 2.010
CTM-53B 2.030 90.015 9.015
AVG. ©.024 2.0210 @.013
NASA LOT# 4 AVERAGE 0.016
3b. Ash Content, X 9. 005 0. 005 0. 000
CTM-53B 2. 000 2.005 Q. 000
AVG. ©0.003 9. 025 2. 000
NASA LOT# 4 AVERAGE 0.0@3
4. pH, Units 4.70 4.80 4.80
ASTHM D1512 4.80 4.85 4.65
AVG. 4.75 4.82 4.72
NASA LOT# 4 AVERAGE 4.76
S. Particle Size, wicrons AVG. .42 .38 .43
S.E. M. procedure Maximum « 56 .73 .70
(Average values are Minimum « 20 . 20 .23
of 10 determinations) Std. Dev .08 . @3 .08
NASA LOT# 4 AVERAGE SIZE .41
6a. TGA, *C at 50% Loss 7013 688 697
CTM-51 NASA LOT# 4 AVERAGE 695

HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 o (714) 549-1101 ¢ TWX (910) 595-1130 » FAX # (714) 549-2858-5-2437
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ller Lot for NASA ot#

6b. TGA tee Charts 6A-6C
CTH-51
7. Particle Size Distribution See Charts 7A-7C
CTH-72
7a. Perticle Size, microns #4-1 84-2 24-3
CTHM-72 .94 .79 .98
.94 . 82 : 91
AVG. . 94 . 80 . 94

NASA LOT# 4 AVERAGE .89
U.8. Polymeric

Hamid M. Quraishi, MNManager
Quality Assurance Depertment
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U S Polymeric

RESIN TESTING

NAS8-36298

Page 1 of 2

U.s. Polymeric O.E. 71108

USP-39A Resin Lot for NASA Lot# 4

1. Resin Solids, %
PTHM-7C

2. Specific Gravity @ 25°C
PTM-29C

AVG.

Lot# 4

Lot# 4

3. Viscosity, Brookfield, cps. @ 22.8°C

PTM-14C

4. Gel Time, min:sec
PTM-47B

5. Atomic Absorption, ppm
CTM-53B
(Values are averages of
twvo determinations)

€. Volatilese, Gas Chromatography
CTH-55

7. TGA, % Weight Lose at 500°C
CTM-51 (AIR)

8. DSC, temperature *C
CTM-50A

9. HPLC
CTHM-49A

10. GPC, Average molecular vwt.
CTM-49A

/@Hﬂ'w MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 92707 ¢ (714) 54

Lot# 4

Lot# 4

Na

K

Cea
Mg
Li
AVG.

Lot# 4

Lot# 4

#4-1 #4-2
83.0 82.8
83.6 83.2
82.4 83.5
83.0 83.2

AVERAGE 83.1

1.167 1.169
AVERAGE 1.168

13,750 13, 500
AVERAGE 13,625

4:15 4:05

AVERAGE 4:10

#4-1 #4-2 LOT4 AVG
91.0 100.0 895.5
3.0 3.0 3.0
12.5 14.5 13.5
4.0 3.5 3.8
0.0 0.0 0.0

110.5 121.0 115.8

See Charts 6A-6B

42.8 42.5
AVERAGE 42.7

See Chart 7A-7B

186 188
AVERAGE 187

See Chart 8A-8B

See Chart 9A-9B

1679 1577

Lot# 4 AVERAGE 1628

See Chart 10A-10B

91101 » TWX (910) 595-1130 » FAX # (714) 540-2856-5-2407



Page 2 of 2

USP-39A Resin Lot for NASA Lot# 4

pH, units #4-1 #4-2
CTN-1B 8.18 8.20
Lot# 4 AVERAGE 8.19
Phenol Content, % 12.83 12.93
CTM-55 Appendix 1 12. 55 12,84
AVG. 12.69 12.88
Lot# 4 AVERAGE 12.79
Chang’s Index, ml. 24.9 24.6
CTM-5B Lot# 4 AVERAGE 24.8
RDS, Minimum Viscosity, cps. Min. Visc. C
CTM-57A #4-1 148 106
#4-2 143 106
AVG. 145 106

See Charts 14A-14B

NMR See Charte 15A-15B
Vendor procedure

U. S. Polymwmeric

Hamid M. Quraishi, Manager
Quality Assurance Department



TYPICAL GAS CHROMATOGRAPH SET-UP

Dperatur__glalj;;§>:;

Column
{ength
Dia.

Liquid ?nase{
. %
Support
Mesh

Carrier Gas_,HL__

Rotameter

fnlet Pr ;;;ZE;nlg
Rate__??;_ al/min
CHART

SPEED
SANPLE l
Size

Bne__hllﬂﬂﬁﬁz__-j

Detector _EL [2

Voltage

Sensit.
Flow Rates, mi/min
Hydrogen LQ_ Air

Scavenge

Split -
Temperpture, “Co————

n:néﬁiEL T ==
Column Initill

Final o

Rate
Solvent 1|

Concn. Qe bilgmj;&

GAS CHROMATOGRAPHY STANDARD SOLVENT

TEST METHOD CTM-55

STANDARD SOLVENT/MONOMER

MEQH

ETHANOL
MECLZ
ACETONE

IPA

THF
ACETONITRILE
CRESOL

MEK

FURFURAL
TOLUENE
CHLOROBENZENE
PHENOL

NOTE: THF WAS USED TO DILUTE THE RESIN SAMPLES.

RETENTION TIME (MINS.)

—
O 00 £ N =
oo W Ul 00 00

DWW

o oM
00 W

15.03
17.98
19.6

22.08



CHART 6A

v

VEFTICAL SCRLE FHROTOFR 1A

FEAL TIME CHREOMATOSREAHM XXX
= 35 —
R -
— < - ——
- = P
L- :_7-
5z

—
(X1}
|

LA st wnk B 2tn 2 e i Anie e e e A A

YTy

[_771'

J-'J_'—’-—
U7t ]
»)
"
”

FIMAL FULL SCALE MY =1800. 62
SAMFLE : USF39A 4-1
MIsC. C=3.115631 GM3Z-ML CHMFLE: USFISA 4-1
TIME. 12 4 MISC. C=4 11631 GMS- ML
DATE: 1Z716. 86 _
T e = : - = IME: 12:34
OFERATHUR - Jbs DATE. 1Z°16-E6
FUM TIME: 38 98 MINUTES QFERATOR: JGZ
@ .68
DELAY TIME: @@ RUM TIME: 39.0@ MINUTES
DELRY TIME: & @@
PEHK CHHN : @

Fi RET FERAE AREH

- ———— D S D W M S M R G S e

1 67 1162 .azs 1 151

2 1.69 TenzS 1.322 2 11343 - .- —— - -

4 1.8 191968 4.€15 2 11366 T 1.6 7eEES 1.933 & 11342
5 T .23 F1152@Q 73 236 2 97574 4 1.8n 191968 4 .841 2 1130
& iiai -11gééa 3.425 = 1637z € 3.2¢ M1E8GA TE ET9 T SVHV4
7 s Gz TIRSE 'GT% 4 152 & 32.32 136888 3.447 I 18372
& £ Ep éééé ‘@gz =z Epé 2z 21 78 S4€11 1.377 & 1064%
1é li-ai 1352@ 343 2 §$5 33 21.99 178718 4 .5@7 2 14739
3z 21.%é 54&11 lié?é 2 1@%49 34 22.1@ 267S% $.23¢ ¢ 16581
23 21 99 Tar 44237 . 7o _ = -
33 21 20 17aT12 13RI 2 lacer TOTAL ARER= 3964976

= T T - THRESHOLD= 1
I S —— MIM PE . WIDTH= 1T

C L A = »-Cl-w.lg - . oA
i EaT 7" ARER REJECT= 15040
MIM. PE WIDTH= 1T ; ‘ .
ARER FEJECT= 1B09 e o



CHART 6B

ORIGINAL F D 3
OF POOR QUALIT

)
A4
[]

I'd .
+4% FEAL TIME CHFOMATOGRAM s¥X
r JEFTICAL SCALE FACTOR: 14

—rT-
oy) @R fe
[
|

i14_

—_
FINAL FULL SCALE MY =1880. 64 1
SHMPLE = USFI&R 4-%
MISC .. C=@ 18133 GMSoML
TIME- 14:%4 SAMPLE . USFISR 4-Z
DRTE: 1Z2716-88 MISC. 0= 1919% GMI-ML
OFERATOR: JGZ
TIME: 14:84
FUM TIME: T4 9@ MINUTES DATE: 12-16-88
DELAY TIME @ 6% QFERATOR: JGZ
CHAR: &
FUM TIME: 38 @@ MINUTES
P RET FEAK  RRER E  PEAK DELAY TIME @ @@
MO TIME ARERA % L HT. CHAM: @
PK FET PEAK  ARER B  FEA
4 1 €5 139378 T.563 & 10353 NO. TIME RREFA % L HT
2 % Ga 13434em TH BAE 3 81323 —===--o-moossssosoososooomoooooo
£ I.e® 16233 .913 4 472
7 4 93 ZaTS 113 4 123 4 1. €5 139378 T7.€94 = 108532
£ S 48  27ES 15e = 235 S 2 9@ 1343499 74.167 3 81323
14 11 €S as1p .53 1 512 20 21 65 1z144@ 6.705 Z 10EZ8
26 21 €5 12144@ €.598 2 1@EZD 31 22 93 267118 11.433 2 19643
31 22 93 IeTi1@ 11 238 & 18643
TOTAL ARER= 161132Z@
TOTAL ARER= 1842367 THFESHOLD= 1

THRESHOLD= 1 . MIN PE WIOTH= 13

MIM.PE WIDTH= 15 AREA REJECT= 17@6A3
AREA REJECT= 1l1@n@



SIJIAY3S AHOLVHOSYT TVIILATYNY wICidigSinpu) UEWijIol
(3 Beqg) due)

00S 02y OvE 092 08l 0Ol 02

< b — 4 n — b Y
v v v A v M

006 ocs ovL 099 08s B

L4 v

3 0°EED T

00 ‘St
6°2)

T T 36U

HIvV 02 006 &2 [ »7T
I 00€E 28

 d
SVO IWIL 3ivd VNIH L¥VIS # T 00 °0€
E =31VY ITdWYS @ (88 )
L 4 u- f
> -
* OJOHL3W =
_ 00 *SY
~l®8)
:w\.f
00 08
@'tn

-

00 'S
(8°rh

2, 9°L9¢
3p S°VIE
3 068°L

1 . % o 1

00 ‘06
QLD

| 30U 06 *sot
—————— ey 1670

G180 98/22/AVW 'P®II0[d TYIMISNONT NVWYJ38 Q11 98/12/AVH  '®30Q

1°2A 1va°se @ 'oN ®1rd | W3LSAS V.IVO WY3IHLINWO (2I) BLOEI# HIW 'ON uny

LOT# MSIO VLiVQ QI Ms1Q <D|_r Bu ¢65 61 13215
Y¥3N3IO3IM ‘W t403puedg 1-¥ BOTILVBEdNS :@[dwog

T

) 2w O o\ \ )



$3JIAYIS AYOLVHOSYT TVIILATYNY o Elamnipi) SIS

¢3 Begy duwey

oos 028 Oy, 099 08S 00s Oy  -OvE = 092 ger oot = Ge
+ + -+ —4 + -+ - + 4 —t 4 + + v - -t -y ~ v - -y qroo oD
— G0 )
T / T
| {  Joo'st
T o Teee
+ aIv ! 02 006 G2 [ et
. Svd IWIL 3LvY VNI L4VIS # § |00 -0€
T w..",ﬁ € =31V 3dWVS

<
-

PAGE I
LITY

ORIGINAL
OF POOR QUA

e

# (QOHL3IR =

3 'S

b

£

b

P ICAVAD
T

ﬁ*l

0o s
(T°1n

L

b

9

00 "09
(8%

3

00 "SL
(S '8

4,

———1 Bw

L

<+

00 06
(2 "22)

-

00 "sat
(6 'S2)

1080 98/L2/AVA P®30Ld
1°2A lva°gy @ 'OoN ®(t1d
LOT# XMSIOQ viva dl >stid

¥3N3I03IM "W 'Jo3puedg

L

A

VINLISHONT NVWO3a
W3LSAS VLVQ WYIHLINWO

val

V ' .Q.Qﬂu_lr

81 40 98/22/AVH
(21> OBOETI# YHIW

Bu ¢69 2
2-¥ B80T1LVEEdSN

-

1030
toN uNny

18z1g
18 [dubg



CRART 8A

DTA-DSC

SCALE, °C/in

{mcal/secl/in

1 2

WEIGHT, mg

REFERENCE

| 2 b seak

-

A

300

OF POOR QUALITY

ORIGINAL PAGE IS

SCALE. °C/in__30

:

o

ROG. RATE, °C/min_ 20

eaT_~ COOL
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T T e HENENRRER SHEH
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PART NO. 990088

DATER22337 | T-AXIS

RUN NO

OPERATOR
SAMPLE:

FLOW RATE
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B
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250
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50
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o CHART 9A

26 6 FE HE P FE I ¥ arcEA F?EEF%C:EETQ‘F F?EEF?CJFQWF 26 P PE M Fe I IE

E******************************************************************************

+ Sample Name: USP39A,4—1,C=6.67 Operator Initials: JGIZ *
* Date: 09-05-1986 12:02: 14 Nethod:FHENOLIC DATA FILE: A: PHEND29.FTS *
¢ Interface: 4 Cycle#: 29 Channel#: O vial#: N.A. *

¢« Starting Feak Width: 10 Threshold: .01 *

*******************************************************************************

% Instrument Type: BECKMAN HFLC Column Type: MICRDBDNDQFAK cC-18 *
€ Solvent Description: THF /WATER, 2:1 BY WEIGHT *
* Operating Conditions: R.T.y FLOWRATE=1.5 ML/MIN *
* petector O3 220NM/ . SAU Detector 1t *
% Misc. Information: LENGTH=25 *
»******************************************************************************
starting Delay: 0. 00 Ending Retention Time: 10.00
_ Pk Ret _ Feak Area B Peak Normalized Area/
No. Time Area A L Ht. % Height
N 2 1.80 89195 S1.2031 2 4841 100.000 18.4
I 2.07 85003 4B8.7969 2 4793 95.301 17.7
- fotal Area:s 174198 area Reject: 1000 One sample per 1.000 sec.
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CHART 9B

e 3 2 de I AREA FERCENT REFORT S e - P FE M S

~—-

~ "****************'l-***********************‘I-************************************

Sample Name: USP39A,4-2,C=4.96 Operator Initials: JGZ *
% Date: 09-01-1986 15:58: 03 Method: PHENOLIC DATA FILE: A: PHEND21.FTS *
% Interface: 4 Cycle#: 21 Channel#: O Vial#: N.A. *
Starting Peak Width: 10 Threshold: .01 . *
****************************************4*************************************
% Instrument Type: HECKMAN HFLC Column Type: MICROEONDAFAK C-18 *
Solvent Description: THF /WATER, 2:1 BY WEIGHT *
Operating Conditions: R.T., FLOWRATE=1.5 ML /MIN *
* Detector O: 220NM/ . SAU Detector 1: *
* Misc. Information: LENGTH=25 *
******************************************************************************
otarting Delay: 0.00 Ending Retention Time: 10.00
14 Ret FPeak Area B Peak Normalized Area/
0. Time Area % L Ht . A Height
2 1.80 81017 49.7413 2 4923 100.000 16.5
3 1.93 22173 13.6137 2 4605 27.369 4.8
4 2.05 59686 36.6450 2 5071 73.671 11.8
‘otal Area: 162876 Area Reject: 1000 One sample per 1.000 sec.
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«** Calibration Data ***
Calibration Name:
Misc Information:

Fit Type: 3
Log Mol Wt = A + B + Cx™2 + D»~3

A= 2.532977 B= 2.115€15 C= -.5646824

Coefficient of Determination:

0.9902

GPC CALIBRATION PLOT

D= 3.€06432E-02

Ret Time Molecular Weight Log Mol Wt
3.950 35000 4,544
4,33 15000 4,176
4.83 3600 . S56
5.09 2350 3.371
&.00 570 2.756
7.17 92 1.964
7.50 72 1.857
Log Hol Wt GPC CALIBRATION PLOT
S = —]
1 [ —
1 e —
8 [ ]
I e —
8 | ]
2 p—
. o
| | | | |
i
18 2.8 3.6 4.9 5.8 6.8 7.8 8.8

Retention Tiwe or Volume



ORIGINAL i s '8 CHART 10A
OF POOR QUALITY

‘6 FILE A:GFC36.HDR TAKEN 0B-05-1986 17:56:32

MM GFC REFORT 5636 2 55

* *****************************************************************************
# Sample Name: USF3I9A 4-1=2.68 Operator Initials: GBF *
% Date: 0B-05-1986 16:34:28 Method: DATA FILE: A:BFC36.FTS *
% Interface: O Cycle#: 356 Channel#: O Vial#: N.A. *
# Starting Feak Width: 60 Threshold: O *
*******************************************************************************
% Instrument Type: HFLC/EBECEMAN Column Type: ULTRASTYRAGEL SOO0A *
* Solvent Description: THF *
* Operating Conditions: T=35C FLOWRATE=Z2.OML/MIN *
* Detector ©: 254NM/.1AU Detector 1: *
* Miec. Information: CALIERATION/GFC *

*******************************************************************************
S+arting Delay: 0, 00 Ending Retention Time: 10.00

C libration file: GFCFHEN

mulecul ar Weight Distribution Averages

Easeline TIMES: 3.85 to 10.00 MW: 2229S to 2
F ocess -JTIMES: .85 to 10.00 MW & 22295 to 2
T tal Area: 229207
Mw= 1679
"" - 22
Fo/Mn= 3.9799
Mz= 44672
= 1459
g
% fArea ' Log Mol Wt vs. Area’-Cumy Cum
3.2 TT 11 lHIHlI T IHHHI T T lmlﬂl T 188
- 75
58
L - 25
itki1 TN hnllll | hHlI‘l 1 hulill ] 8
~— Hol Wt & 4 3 2 i 8

18 16 18 18 16 18
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- 'a FILE A:BFCI7.HDR TAKEN 0B8-05-1986 17:59:34

—

%4

CHART 10B

B e P D B P P GFrRC REFORT 36 36 M P P e PE M-

'****************************************************************************

* Sample Name: USF3I9A 4-2=2.68 Operator Initials: GBF *
¥ Date: 0B-05-1986 16:46: 38 Method: DATA FILE: A:GFC37.FTS *
* ‘nterface: S Cycle#: 37 Channel#: O Vial#: N.A. *
¢ starting Feak Width: 60 Threshold: o *

?*******************************************************

Instrument Type: HFLC/EBECEMAN Column Type:

Solvent Description: THF
Operating Conditions: T=35C FLOWRATE=2.
Detector O: 254NM/ . 1AU
Information: CALIERATIDON/GFC

*
%
* OML/MIN
*

*

Misc.

Detector 1:

prgrpeppeare s ¥ 2 2 222 S 20 S 0
ULTRASTYRAGEL S00A

% %k %k %k %

*******************************************************************************

10.00

Starting Delay: 0.00 Ending Retention Time:
~; ibration file: GFCFPHEN
ML.ecular Weight Distribution Averages
Baseline TIMES: 3.85 to 10.00 MW: 22295 to 2
F1 rcess . JIMES: .85 to 10.00 MW 22295 to 2
Ti :al Area: 192576
Mw= 1577
Mr= 217
M ‘Mn= 7.2524
Mz = 4789
' ; 1326
~—
4 firea Log Mol Wt vs. Areaz-Cumz Cum #
2.7 R IHHHI T ]nmn UL AARRE T 168
—
o8
A
11 RE ! hHllll ! h“llll | ]
—_ Hol Wt 5 4 3 2 | )
18 18 18 18 18 i8
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Rhecmetrice RECA® 11
2 zriment No. @ = Cample No. @ 1
atle:
A Y FINBERFRIMT VISCOZITY FROFILE USF oo  SESIN NAGRA LOT4-1

merator :cp

'a B and Time : Monday, August 18, 1686 - 10:137:58

Jperatirg Mode : DYNAMIC

iweep Type . CURE

ze metry : DISH & FLATE
’ R&DIUS : pal e I
Go™ : a,. 50

ictes 3
3 It =50k

e QUENCY =10 RAD/SEC
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NLRA FINSERFRINT VISCOSITY FROFTLLE USF 394 RESIN NASA LDT4-1

NO. ETA* ETA’ ETA" TORDUE TIME TEMF
FOISE FOISE FRISE GRAMS-CM MIN. DEG.

n

1 7.3T6e+002  7.T74Tz4+00Z  T.604e+001 P.IZ81e+001  2.000e-001 2.500e+D0!
2 5.FTFe+D02  65,.987e+002 I.ETTe+001 2.800e+0201 1. 000e+000 I, 000e+001]
I 5.905e+002 5.901e+00Z F.0T5e+001 7.450e+001 2. 000e+000 T, 2G0e+001
4 4.7T%e+007  4,.7I2e+002 2.555e+001  5.97T7e+001 T, O000e+000 F,400e+001
5 T, 763e+002 IT.7STe+00Z Z.B4%e+001 4.74!e+D0] 4. 000e+000 3,.500e+00]
& T.94£e+002 2.9T71e+002  2,.905e+001 T.704e+001 MI0e+000 T8 0Mie+001
7 2.3IZ7e+002 2.3142+4002 Z.50Te+001 2.9272+001 6. 000e+000 4, 000e+000
9 1.B76e+002 1.85%=+002 ZIZ.5I27e+001 2.3I57e+001 7.000e+000  4,100e+001
9 1.507e+002 1.487e+002 2.445e+001] 1.8%97e+001 2. 000e+000 4, T00e+001
10 1.21Se+002 1.19T7e+002 2,Z47e+001 1.527e+001  @.000e+000 4. 500e+001
11 1.0102+002  F,874=+001 2. T0Pe4+001 1.2&68e+001 1. 000e+001 4, 700e+001
2 B.40Ze+001 8. 084e+001 2.711e+001 1. 085Ze+001 i.100e+001 4,.9002+001
12 7.0282+001 &.72Te+001  2.04%52+001 3.81Ze+000 1. 200e+001 S, 100e+00]
14 5.952e+001 5,542e+001 1.915e+001 7.477e+000  1,Z200e+001 5. 300e+001
15 5, 10&e+001 a4,824p+001 1.677e+001 H.41Te+000  1.3400e+001  S.T00e+001
16 4,.4%7e+001 4. 203e+001 1.4752+001  S.5972+000  1.500e+001 5. 70le+00)
17 4.010e+001 Z.795e+001 1.2%95m+001 =, GZ0e+000 1.600e+001 =. he00 1
18 T.S5IZ&e+001 . TA0e+001 1.100e+001  4.437e+000 1,.7G0H2+001 6. 100e+00]
1 T.170e+001  F.05Ze+001 §.2084e+000 T,539e+000  1.800e+001 L5, T0o0e+001
20 Z.8I%e+001 2. 7082+001 2. 055e+000 I, T4aNe4+ D00 1.300e2+001 S.500e+001
=z o TITe+00]  T.A57e+001  6,.GEME+000  T.ZT4e+000 2.000e+001  &6.700=+ 1201
22 1.Tisz+001 1.T40e+001 7.078e+000  1,902e+000 2, 100e+001 E.P2+001
=T DLGPZe+001 ZL0Z1e+001  S5.IEF7e+000  2.6I25e+000 2. 200e+001 7.100=+001
2 1.718e+001 1.861e+001 4. 425e+000 2.406e+000 IZ.IT00e+001 T T00De+001
25 1,.4844e+001] 1.5F6e+001 4,07 1e+000  2.048&e+000 2.400e+001 . Te+01
258 1.582e+00! 1.5586e+001 <T.210e+000  1,585e+000  2.500e+00] 7. T00e+ 08
27 1.428e+001 1.285e+001 LA CE+N00 1.792e+000  2.4600e+001 7. 700e+0D01
28 1.Z285e+001 1.247e+001 T.14%e+000 1.81Ze+d020  2.700e+001 . e+l
7P 1.250e+001 1.217=2+001 2.770e+000 1.5&Ses0nn) 2, B00e+001 B.200e+001
0 1.103e+001 1.040e+001 2. 854e+000 = 2.900e+001 .6 e+D0l
= Q. 406e+000 Q. 168e+000 2. 11224000 1. 180e+000 SLO00e+001 2, 600e+001
S22 B.06Te+000 Q. 755e+000  1.R592+000  1.07S5e+000 I, 100e+001 8. &00e+021
TT 7L eTHe+000  7.IS1e+000 2.0T7Be+000  9,.IT84-001 F.200e+001 9.
L.TELEH000 6. 545Te+000 1.&484e+000  B.4?FTe—001 . 300e+00] .
5. 4Tde+000  5.4%2e+000  1.434e+000  7.12Be—-001 L Aalne+00]l 9.4030e+001
4,7 o+000 4, 8G8e+000 B, 0Z2e~001 5. FTFe—001 . S00e+001 Q. o0Ge+01
TLT T e+000  2.5&6Te+000 2.246Be+000  4,=31e-001  T.600e+001 9.800e+001
T T, 10524000 6.95T7e-001 I.99Se-ii T.700e+001 1.000e+002
Z. DL208e+000  1.14Te+000  I.14Fe-001 Z2.8002+001 1.020e+008
2. 2. EAhe+000 &, 14Te—001  I,410e-001 . 500e+001 1.0430e+D02
LN 1. DO &. 51 8e-001 1,240 "3, 000e+001 1N e+002
Z = z. 300 8.T74%Fe—001  T.AH51Te-001 4, 100e+001 1.080e+002
ZLFOTer000 2. 4.572e~001 T.3dse-001  4.200e+001 1.100e+00%Z
2.0T0e+00D 1. §.377e-001  2.545=-001 4, T00e+001 1, 120e+00Z
T &4 Te+000 2. Z.Z04e-001 DL TID0e-001 a4,40Ce+001 1.140e+002
2. 128e+000 1. 1.040e+000  2,65T=—"101 4, S0O0e+001 1.160e+0072
TLT T e 1,52 : 7.570e-001  Z.1&84e-001 A AT0nelnt 1, 1E0E+000
2 BT Te+liy TLTETeAn 1, 21Fe+000 I.ET1e—001 4, 7 00e+001 1. ' )
DLET e+l NS § e R 1, 26Pe+000 T, T77e-001 §,800e+001 i.
T TeTa+n0n  2.814de+000 1. EAFe+000 4, 2238e-001 4,9 030e+001 1.




6 FINGERFRINT VISCOSITY FROFILE USF Z9A RESIHM NASA LOT4-1

__._———-._.___.___._—_———-—.—____.__.._.—-—.————_—_._..._...___._.__..._._.__-___-.—__————--——.—.——___...__..._

NO. ETAH+ ETA’ ETA" TORQUE TIME TEMP

FOISE FOISE FOISE CeaMs5-CM MIN. DEC. C
1 T.8T4e+D00 .27 1e+000 2,11 Z2e+000 4,887e-001 5., 000e+001 1. Z&0e+D02

=2 4, 707e+000 g.9729+060 2. S2Te+000 5.911e—-001 5, 100e+001 1.280e+002

“ e owle

£7 &, ATse+000  5.930e+000 -, 477e+000  E.0iZe-001 5. 200e+001 1, T00e+00%
4 . 204+000 L TEZe+000 T ELE e+ 1.156e+000 . ZO0e+001 1. 220Oe+00r

ORIGINAL PAGE IS
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NASA FINGERPRINT VISCOSITY PROFILE USP 39ARESIN NASA LOT4-2
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~uperiment No. @ ) Cample No. = 1
itle:
LoTo FINGERFFINT VISCOSITY FROFILE USFE I9ARESIN NEEG
i serator $CF .
Nate and Time : Monday, August 18, 17546 - 125 1é&r 0

i serating Mode 3 DYNAMIC
Sregp Type 1 CURD
( :ometry @ DISH & FLATE
ReEDIUS H
= o H

Nrtes 1

¢ TRETIN =50%

FGEQUENCY =10 RAD/EEC
el

oEL D0

Lt

¢S50
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VIZCDODEITY ERSFILE USSP ZoaRESIN kazh LOT4A-2

H

Pl ET L ETAC ETA" TORIUE TIME TEMF
—_ FOIZE FOISE GRAMZE-CM MIM. DEGR. C
1 1. I 1.37ée+00T  4,76Ze+001 1.742e+002 2Z2.000e-001 O00e+001
JE A 1. 272e+007 4, 150e+001 1.617e+C02 1,.000e+000 I, 100e+00]
1. T 1.0B0e+003  T,7%&e+001 1.365e+002 2.000e+000 T, Z200s+001
4 o, 7 B.7T71e+002 I.545=+001 1. 104e+002 3, 000e+000 T, 400e+001
= A - A4.E01e4+007  I.18%e+001 E.551e+001  4,000e+000 T, 600e+00]
& 5. 500 5.28Te+007  2.742e+001  6.640e+001  S5.000e+000  T.800e+001
T G4 0ETe+00T 4, 005e+002  T.577e+001 5,0 iZ=+001  6.000e+000 4.000e+001]
o T.18de+002 T.17Te+00IZ 2.581e+001 4. 00Ze+001 7.000e+000 4. 100=2+001
o .Sl Te+00Z 2.4 2.551e+001  T.1dbe+001  B.000e+C00  4.T00e+00G1
15 1,979a+007 1. 94Te+002  2,4%52+001  2,.432e+001 F.0002+000 4, 3500=+001
1i 1 .587e+002  1.0&Te+002 2, Thée+001 1.558c2+001 1.000e+001  4.700e+001
172 1.27Se+0)2  1.257¢+002 2.235e+001 1.8602e+1001 1.100e+001 4, F:20e+001
17 1,90 1, 000e+002 Z.2E7s+001 1.22%e+001 1. 200e+001  S.100Ge+001
14 3.5 F.4043e+001 2.1607e+01 1.0232e+001 1, 300=2+001  5.300e-001
1T TL & FTeEwD0Y 2.020e+001 G, 0S5e+000 1,300e+001 E.500=+001
15 4. CL.E8l5e+001 1.777=+001 7.830e+000  1,.503e+001  S5.700e+DD1
17 T 5.015e+001 1.553e+001  6.5556e+000  1.600e+001 5.9002+001
2 4. 4.40Te+001  1,T7d4e+001  5.7F2e+000 1.T700e+001 &L 100e+00]
1v 4, RO ANCEEIRIRD 1,186e+001 5. 084e+000 1,.200e+001 L, S00e+001]
S T 4574001 9,7T7e+000  4.501lss0i00  1,900e+001  6.500e+00l
i T T.04Te+00] B.SS55e+000 3, FLEe+000  2.00Ce+001 4, 700e+001
L 2. =. 7.ZETe+000 I, e+000  2.100e+001 5.500e+00]
ORI 2. 6, 27 0e+000 I, SO0 2. T 0ihe+001 7. 100s+001
24 2.C 2. 5. TRPFe+000 2.751e+000  2,IT00e+101  7.300hs+0d]
IS 1. See00] 4,67 Te+000 2.45S5e+000  2.300e+001 T .,.500e+001
-~ =2 1.7 1.711e+001  4.T73e+000  IT.218e+000  2.500e+001  7.700s+001
27 1.3 1.4%7e+001 3, I06e+000  1.523e-000  2,6002+001 7. 01
TE 1.4 1.375e+001  I,.S57e+000  1.7B1e+000  2.700e+001 &,
oF 1.1 1.2082+001  J.T4Twe+0l0 1. D7 0e+0 Z.E00e+001 B,
S I | L 2Te+001  2.TC02e+000 1.4%S5z+000  2.900e+001 5, 400e+001
] 1.4 1.07Te+001  2,48082+000  1.Z18e+000 I, 00 e+001 B.&00e+01
Tz 5= 5. T lhesnn 2.4T4e+000 1.240e+000  F,100e+001 8, 800e+001
=T 2.5 5. T97e+000  1.6TBe+000 1.073e+000  IT.200e+001 F.0002+001
>4 7.2 T TTde+000 1.3I358Te+000  F.245s-001 I.300e+001  9.,200e+001
5 &al &a 0T e+000 1.177e+000 7.771e—-001 T, 400e+001 Q.40 0e+001
THA T.LT : 5. A08e+000 1.740e+000 4.951e-001 T.S500e+001 9, 500e+00]
7 DL I A 5L TITAs+000 1, T7Se+000  A.F27e-001  T.4600e+001  9,.800c0~ 201
=2 =L o0Tes000  4.947e+000  T.473e-001  &.I73e-001  F.700e+001  1.0002+002
Te 4.5 D0 4. L0009, 86Te-001  5.258e-001  T,Z2002+001  1,020e+002
40 . 2. 645e+000  ©9.7ITe-001 T.S1Fe-001  T,F00e+001  1.040e+0037
ai i 1.2262+000 T.IZ0Ze-001 1.78Be-001 4.000e+001  1.0GH0e+002
220 1. 1. 776e+000 9. 1T76e-001  2.504e-001 4,100e+001  1.0Bde+D0C
i 2. 2.730e+070  AL87le-001  Z.ST4e-001  4.IZ00e+001  1.100e+000
<4 TLE4Te+000 4,971 e-001 O0OTeE—-001 4, 300e+001 1. 120e+0402
A3 T TLACAL+000  T.215e-001  I.1446e-001 LB, 400e+001 1.140e+002
4a = 2, TACewn00 6.570e-001  I.04%e—-001 4, S00e+001 1.1460e+002
<7 T 2.A5Te4+000 1, 000e+000  T.IT4e~001 4. £0Ce+0C) 1. 1E0e+D02
4z Z. F.8148e+000 F.7573e-001 IT.741e—-001 4, 700e+001 1.200e+Dl2
a7 =, 2. le+0T D 6.467Be-0O01 T.8I0e—-001  4,800e+001 1.220e+002
oo 2. TLaLFe+0) §,131le—mi1 Z.261e-001  4.900e+001 1.240e+002




MDA LOTSE-2

PoiSa FINGESERINT VISCOSITY FROFILE USFE

. ETAs ET& S ETar TORDUE TIimMe TEM®
~ FOIBE FOISE FOISE cRems-0M FIN. DEG, O
= TL4CTe+000  I.I0Te+000 B.§78e-001  4.T00e-001  B. QO0Oe+001] 1.2480e+002
52 5o T4ATe+000 S.01824000 1,845e+000 6.710e-001  E. 100e+001 1.280s+000
ST 4. 402e+000  &.05Se+000 2.07%e+000 3. 072e-001 &, Z00e+001 1. 200e+002
54 0 P.TRTe+0003  7.98Se+000  2.347e+000 1, 0485g+000 5. T00e+001 1.3100+000

ORIGINAL TAGL L
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WCA Fabric for NASA Lot# 4 (KAISER)

WCA Fabric for NRASA LOZT 2= _—Do2==—<

ia. Breaking Strength,
ASTHM D1682

ib. Breaking Strength,
ASTM D1682

2a. Carbon Assay, %X
MDQAI 5560

2b. Hydrogen Assay, %
MDQAI 5560

2c. Nitrogen Assay, %

MDQAI 5560

3. Visual Inspection
QCi-102

FABRIC TESTING

NAS8-36298

u.s.

POLYNERIC O.E.

71108

1be/in, WARP
#4-2S #4-2E
PICK 31 31
CENTER 32 S7
PLAIN 37 43
AVG. 33.3 43.7
1bs/inch, FILL
PICK 10 14
CENTER 13 17
PLAIN 1S5 29
AVG. 12.7 20.0
PICK 99.9 99,2
CENTER 99.9 99.6
PLAIN 99,2 99.5
AVG. 99. 67 99, 43
PICK <.01 <, 01
CENTER <, 01 <. 01
PLAIN <, Q01 <, 01
AVG. EST .@01 EST .00l
PICK .1 . @3
CENTER .1 .10
PLAIN + 1 . 20
AVG. .1 .11

4. Specific Gravity, Units

PTH-84

A
_/ HITCO MATERIALS DIVISION
700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 549-1101 »

PICK

CENTER

PLAIN
AVG.

See Charte 3A

1.6099 1.6009
1.6355 1.6121
1.6727 1.6395
1.639 1.618

Page 1 of 3

LOT4 AVG
31.0
44.5
4.0
38.5

99. 55
99.75
98. 35
99. 55

EST .001
EST .0eil

EST .00
EST .001

1.6054
1.6238
1.6551
1.628

TWX (9810) 595-1130 ¢ FAX # (714) 549-2858-5-2437



Page 2 of 3

WCA Fabric for NASA Lot# 4 (KAISER)

5. pH, Units

CTM-24B
#4-25 #4-2E LOT4 AVG
€.2 6.3 €.25
6.2 6.4 6.30
AVG. 6.2 6.35 6.28
6. TGA, *C at 50X Weight Los=s SET UP# 1 SET UP# 2
CTH-51 (AIR) #4-2E 955 #4-25 868

See Chart 6A-6B

7a. Atomic Absorption, ppw

CTM-53B #4-2S #4-2F LOT4 AVG
Na S &6 5.5
K ] @ 2.0
Ca 4 6 5.0
Mg 3 2 2.5
Li -} ] 0.0
AVG. 12 14 13.@
7b. Moisture Content, X . 005 . 005 . @05
CTHM-53B
7c. Ash Content, X .010 . 010 .010
CTM-53B

8a. Filament diemeter, wicrons, WARP
S.E.M. (Diameters are an average of 10 weasurements)

AVERAGE 10.67 10.18 10.42
Minimum 9. 50 8.00 8. 00
Maximum 11.65 11.20 11.65
Std. Dev ©.64 1.10 .91

9a. Thread Count, per inch, WARP

PTM-5A
#4-2S #4-2F LOT4 AVG
29 29 29
29 29 29
29 29 29
29 29 29
29 29 29

AVG. 29.0 29.0 29.0
Sb. Thread Count, per inch, FILL

PTM-5A
#4-2S #4-2E LOT4 AVG
22 22 22
22 22 22
22 22 22
22 22 22
22 22 22

AVG. 22.0 22.Q 22.0



Page 3 of 3

WCA Fabric for NASA Lot# 4 (KAISER)

i®a. Areal Weight as received, gm/4x4

PTM-3A
LEFT
CENTER
RIGHT
AVG.

10bh. Volatiles as received, %
PTM-3A
LEFT
CENTER
RIGHT
AVG.

10c. Weight change on Acetone wash,

PTM-3A
LEFT
CENTER
RIGHT
AVG.

2. 590 2.581 2.586
2.552 2.540 2.546
2. 596 2.581 2.589
2.579 2.567 2.573
.54 .62 .58
.51 .51 .51
T 08 62 Y
.54 .58 .56
%

. 00 -.08 -.04
-.16 -.24 -. 20
—~04 . 00 —02
-.04 -.11 -. 07

U.S. Polymeric

;ﬁ(fm«fd@,ﬂ«

Hemid M. Quraiehi, Menager
Quelity Assurance Department
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PREPREG TESTING

uU.s.

FN _S0564J NASA LOT#

NAS8-36298

4 u.s.pP.

POLYMERIC O.E. 71108

Page 1 of 4

LOT# D@9316 (KAISER)

1a. Resin Content, Soxhlet, %
CTM-6D

1b. Filler Content, Soxhlet,
CTN-6D

ic. Cloth Content, Soxhlet, %
CTH-6D

2. Volatile Content, %
PTH-17B

3. Flovw, 1000 psei, %
PTM-196

4. Reasin Content, Dry basis,
PTN-16F, Type II

5. Tack, lbs
PTH-80

6. Gel Time, seconds
PTM-20E

HITCO MATERIALS DIVISION

700 E. DYER ROAD, SANTA ANA, CALIFORNIA 82707 ¢ (714) 549-1101 » TWX (910) 595-1130 ¢ FAX # (714) 549-

%

%

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.

NASA LOT#

AVG.

NASA LOT#

NASA

LOT#

NASA LOT#

ROLL#1-S
32.6

32.3

32.6

32.5

4 AVERAGE

14.3
14.2
14.3
14.3
4 AVERAGE

53.2
4 AVERAGE

3
2.

NS

o

2.8
4 AVERAGE

17.8
18.1
17.7
17.9
4 AVERAGE

34.0
33.1
33.5
33.5
4 AVERAGE

38
4 AVERAGE

78
4 AVERAGE

ROLL#1-E
31.6
31.4
31.5
31.5
32.0

13.9
13.8
13.8
13.8
14.1

54.5
54.8
54.7

2858-5-2437



Page 2 of 4

FM _5064J NASA LOT# 4 U.S.P. LOT# D@9316 (KAISER)
7a. Atomic Absorption, ppm ROLL#1-S ROLL#1-E LOT#4 AVG.
CTH-S3B Na 25 25 25
K 2 2 2
Ca 10 S 8
Mg 2 2 2
Li 2 2 2
TOTAL 39 34 37
7b. Moisture Content, % ROLL#1-S ROLL#1-E
CTM-53B 2.39 1.94
NASA LOT# 4 AVERAGE 2.17
7c. Ash Content, % . 09 .29
CTM-5S3B NASA LOT# 4 AVERAGE .@9
8. TGA, % Weight Loss at 500°C 10.7 10.7
CTM-51 (Nitrogen) NASA LOT# 4 AVERAGE 10.7
See chart B8A-8B
9, bsc, -C ROLL#1-S ROLL#1-E LOT#4 AVG.
CTH-5S0A First Temp 185 184 185
See Chart 9A-9B
1@. Infrared (IRZB) Baseline .83 .82 .82

cCTM-21C

See Chart 10A-10B

11. Environmental History

li

12. Specific Gravity, Cured, Units
ASTM D792
13a. Tensile Strength, kai, WARP

FTNS 406-1011

Date manufactured: 30 June 1986
Packaged in: MIL-B-131
class 1 bag

31 July 1986 in
40°F truck

Date shipped:

ROLL#1-S ROLL#1-E

1.426 1.432

1.424 1.433

1. 424 1.435
AVG. 1.425 1.434

NASA LOT# 4 AVERAGE 1.429

19.57 19.82
19.16 19.78

19. 49 20.05

20. 14 20. 62
19.42 19.93

AVG. 19.56 20. 04

NASA LOT# 4 AVERAGE 19. 80



13b.

13c.

14a.

14b.

15a.

15b.

FM 50647 NASA LOT# 4 u.S.P.

Page 3 of 4

LOT# D@9316 (KAISER)

Tensile Modulus, WARP

FTHMS 406-1011

wmel,

Tensile Elongation, WARP

FTHS 406-1011

%,

Flexural Strength, WARP

FTMS 406-1031

kei,

Flexural Modulus, WARP

FTHMS 406-1031

wei,

Compreassive Strength, ksi, WARP
FTMS 406-1021

Compressive Modulus, wsi, WARP
FTHMS 406-1021

AVG.
NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.
NASA LOT#

AVG.

NASA LOT#

AVG.

NASA LOT#

ROLL#1-5S
1.93

2. 26

2.12

2.21

2.14
2.13

4 AVERAGE

1.28
1. 20
1.15
1.15
1.13
1.18
4 AVERAGE

26.60
27.19
26.82
28.14
27.97
27.34
4 AVERAGE

1.85
1.89
1.91
1.92
1.98
1.91
4 AVERAGE

19.11
20.94
18. 86
18.75
21. 39
19. 81
4 AVERAGE

1.98
2.01
2. 07
2.03
2.02
2.02
4 AVERAGE

ROLL#1-E
2.00
2.13
2.20
2.31
2.10
2.15
2.14

1.26
1.29
1.22
1.34
1.25
1.27
1.23

27.76
27.81
28.13
28.39
2747
27.91
27.63

1.92
1.90
1.90
1.93
1.96
1.92
1.92

19. 66
19.37
17.91
18.69
19.95
19.12
19. 46

2.01
2.07
2.05
2.10
2.08
2. 06
2.04



16.

17.

18.

19.

20.

21a.

21b.

FM 50647 NASA LOT# 4 u.s.p.

Page 4 of 4

Double Shear Strength,
FTMS 406-1041A

ksi

Barcol Hardness, Units
ASTM D-2583

(Average of 10 determinations)

Regidual Volatilee, %
PTH-98

Resin Content,
CTM-14B

Pyrolysis, %

Acetone Extraction, %X

CTH-18A

CTE, in/in °*F with PLY
PTM-61B

CTE, in/in *F Crosa PLY
PTH-61B

LOT# D@9316 (KAISER)
ROLL#1-S ROLL#1-E
2.41 2.37
2.48 2.40
2.35 2.34
2.47 2. 34
2. 29 2. 23
AVG. 2. 40 2.34
NASA LOT# 4 AVERAGE 2.37
59.2 58.0
NASA LOT# 4 AVERAGE 58.6
1.20 1.29
1.20 1.09
1. 23 1.10
AVG. 1.21 1.16
NASA LOT# 4 AVERAGE 1.18
29. 34 30. 64
30.17 31.67
28.62 30.07
AVG. 29. 38 30.79
NASA LOT# 4 AVERAGE 30.09
S. 38 6.14
6. 28 S5.87
S5.12 6.48
AVG. 5.60 6. 16
NASA LOT# 4 AVERAGE 5.88
1.81 3.58
2.64 1. 09
AVG. 2.23 2.34
NASA LOT# 4 AVERAGE 2.28
4. 06 3.66
2.57 3.33
AVG. 3.32 4. 50
NASA LOT# 4 AVERAGE 3.91
See Chart 21A-21B
U.S. Polymeric
Hamid M. Quraieshi, Manager

Quality Assurance Departmwment
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